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9. fcK 'f*. O^s *XS % ty-^ y*£fclifvu£2EOTx 

/ * >r *> * v M±«fc © »rf; *-< ^-v - a wr ^ &-&A/fcW y y 

1 1. 'X <t fcE 1 fctt-HB** ^lcJ:0E3fiS#tt>±&£ 

12. E2. E4*fct±L 1 - L 5«*© 1 »±0*-f A**»6*«r#Lfc 
lKJi«)*W|itt«r*A/'e4S, »*B9-l 1 (0V^1"4x^-«|wgSiR©rf f -/ 

( t t A) *-<-7<d<{ y-r^-f— tc£ 9 Tg^b^tiTT 1 * y >K 
y-f^^u-A (ORF) 6*Jj:^7 0Ji»lC*53&»itfc, rhW^y 
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20. 293 mz&&-rz , g»#« 1 8 ^fcfi 1 9 [z?m<nm$mm* 

2 1. E 1 «Mg fc'X £ t> 1 0(D|jjr«*f:l^l7f / 

(ii) E1««B 

$r£/,T-ft6, 8-2 0WV^-fix^-^lc:^ificC0laM»« 

2 2. hOSWU-2 0©t c tOEWtrS' 

2 3. hog?^7o© t e »#KM 

^ 2 2 ic:iieiRoffi«saA e 
24. e i&£x*e AmmKxmthZTT*; $4 

2 6. E li3i:^E2m^icMfi^feor^y ^WVV^^-fcffiffiffllB 
2 7. Jg-^ia*-fey Mi77y^^^E2»DBP^^I ( 
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J£&T&£tt'^^ hT-$>6. M^2 6iC^ 

2 9. Eltt^X t t>2oOf!k©^Kfcl±^TT f y ^-f/^^lC 

3 0. EK E2fcJ:0fE4«tfe^tt* 5 feoT7 f /^'Y^^^-©ffi 
( i ) ffiffiMX^^JC^M^^^^^ ho-^Tfc:fea»ftfc. Try fr'f 

/k*coE 2^0^^fc[±-^o^cofc^oS5H^^y h 

3 2. IIMa^M^o^^ 1 x l 0 10 i f u ( 
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33. (i) ffl*fil~l 5m^^-««cEa-RStlfc«?>f^^^^- 

(ii) itBh^^^a^ h**tfctt«lllllB3fts*-f^afi^O»8lfc±1B« 
(iii) ±M^!>^^ttWI«*^*Tfia«Sii« 
3 4. V^JV*^ Z-frT? J VJ/lsX^f *-Vh*). ftffiM&&ili# 

35. (i) t?/9<{ &&mmi&z®z>frMZs »* 

(iii) JfcietfiH* ;\sX$L*&ffi1&%&®*V®i&ZtiZ 

3 6. »*>9i^i 5<ov^*v^-j®<coa®$^^>f^^^--, as* 

U«^ltRMIl 8-3 2©V^-f*i3&*-*K:IE«Siifc«*IBMS«:. S»tt« 

n*4ii 8-3 2©v^jx^-akE*s^fc***is©fw*fcr±^B 

o 

38. 0:/Uy*-fcJ&*<frfr$ilfc, M*3S 3 7 ^82iR©ttffl 0 



(7) 2££¥l 0-5 0 6 5 4 2 

n <b com m<< t-SAstzmfo t . mmm <d®m± ? ^ * * ftm-t * it 

T^>TTZi~— If (ADA) $r3-K*r^5B^tc^$:^x.o^t0^i: 
LT^^^jfeS^T-fco^S^t 1 . 1 9 9 0¥9^^H-Cf)^$itfc 6 C 

%to^^ltfc«J, ^O^T-liTfV!^^*, T^/l^ii^-f/^ (AA 
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#88) o 

mWMBTKTT J f\>*>f / MZfc&o AKOfflmZ-'Artbtiv (El - 
-^-$rftTVN6o SJWaBfi^ (LI - L 5 ; Lltffl$&&1r) 
LP) frbfc^ZtlZ* 

$L1£, mfcl-fteM?* h*—/i'X'fn^btizir^xo7 i 7 : / $4 a**^? fr- 
it. mm#£m%£frx*tib<n&!kzmrtzizM^ mm\c*^XKE im® 

l££in transWo«»lt«$ilo,. E 3 t h 

E^^lJIS7^ i e>^btt^:2 9 3S(Grahara et al 1977 J. Gen. Virol . .36.59-72) 

li?*<^££ftT^©^ ^tt^o^^oPnTOi^T^^^T^Oo S± 

ffi (rca, gp^jS^^fTyh^H-miix^) ^ttsui-, *ne>®»tt 
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W) &aUTV^C\ in vivo ij5a* s a*^V^^yv^iBfiT-0*»»Sr<C<i' 

mcf^MStt, * — &feV*TB#*V d'*** CE2. E4*><tuy 

£fcliLl - L5) ofi^Jlittfi, a»tt9-f^tt^* s ^»*ixoi:tfctt* 
*!,?>©£«**?*>** JE^tt^Hfe«±»JfiTI81^i-oi«l"eWfli5U^ 5. 

Fi(om£l±. gjiftttjr^^tt^ ****** *— £:* 

Sit* 52 9 3 3&-Cfgte*b£*l*o ififc. ^itl±ai1SS?.0-f yra-t-^T* 



(10) »3K¥l 0-5 0 6 5 4 2 

ft L"C WH4 T 7 o fc«»-r o ^ s * coin & lixix b #«y8 *02c£& t as 

£in vivo -C»LT, #«Wfl («£W**»S) fcMH*L** s fcK»ftW(l 
xa>£>®e>*io. Cfrb©*ttl4#M8 (I0io»^^f KOjc*, XJt&J: 

«>e>jx5«-*^^ usr* Hewitt* 

, AAV (TfVBMfr'f'l'*) &XW&v9*9<(A'*+ mz9?*>-T % h 

**uit K "fx, h!>, *xs, ty*A :/*£fctt+/ws»w> 

7'K*»Mltt£i l l3. ^f^»7f/ ^^CAV- 1 £fcliCA 
V~2, hyfi«ODAV*fcttft^9lCl>S/jB«ROBa d^^^3 (ZaKharch 
uk et al., 1993, Arch.Virol . . 128, 171-176 : Spibey and Cavanagh, 1989. J. Gen 
. Virol.. 70. 165-172 ; Jouvenne et al . .1987, Gene. 60. 21-28 ; Mi ttal el al . . 19 
95 J .Gen. Virol . .76.93-102) Ml*. LA^LftsftSfe. 

U<ttJldfftffiC. «#Wlc»*L<tt2*fcti5a!Ofc hT s fJm»*&&<0 
T¥ J frTs^V^— (Graham and Prevect, 1991, Methods in Molecular B 
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iology.vol.7.p 109-128 ; Ed: E J. WureyJhe Human. Press Inc. ) 

©fctf>. *-ASgE£-C-#&i>E 1 J: 9 KSftfc&SW* w< 

XXVJJ*94-f. tt««DNA (cDNA) 94 7 s * fcliS^^W :/ ('X t 
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$r-ci-f IL-2, IL-6 X I L - 1 0£fcl±I L - 1 2. ««F«5EH 

* (TNF) , ^n^-HflJiKS^ (GM-CSF, C-CSF. M- 

csf^) ) ; 

b<l*H I Vjr-f/u* (t: hftS7£0"T*r*) fc*DB»SJi6i'« r * r -* 
&©vM± ; &iiktf>y#>' K) ; 

7 5 -v?* hP7^^ ^V3t!)y, CFTR (attttttttfiRII 
gjgl^al"-*— ) (HGF) ) ; 

-&S&m r £flJ (al -Mhy/^ ahaVlfVUK ^/^^of7- 

-<^k (*aER«**ri-s*ua*y^^K, sjs^trh-7\ fit*, m^i- 

(iit^/U^^^^/^^ 1^-5 v?^^— if (HSV- 1 TK) , y 
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- -r-7J- (0 - 1Syt fris7x. 

MB*iHR* fc !*« Jt T* ^IWaitS^triWnMfc* A/TV *T t> «fc V v ffi'Ji&JS 
G4 1 8K#r©iH£ttt-£-r©n c oiB£* (*tW^*^*h7^7 
, dhfr (5?fc KoSMu*** — if) CA 

^RNAs fclimR N A) ^OfRc^ tmRNAd>^ W** H^tf>§!3R£ff 
J:V\ fflfcli* HSV - 1 TK, ^X* hPGK (zfc**^y-fc7- 

if) , ai -tfLbvyz/> fei^g^D^^ (y> 

U ^ h o >i£?y. V^-Jvi'Eflk IB*ltt»BW* I 

R E S £ fc liffe (0 * ^©HiRI5H &£&&*?) * lift t? C-r £#3? 4 S 
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o:ttiii:, &©vM*fi!i©anft^ brew© 

rJlb©Sai*7^ ^ (lac) t^o^jia^W^Oo lac 

ijy, feoVM±fii£Gossen et al. . 1995. Science. 268, 1766-1 769lcffi«£*lfc3i& 
y^f-K fhW^y^y^J'*- (t e t R) £fcli^*h 
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K$i^TV^6 (HiUen et al . .1984 J. Mo! .Biol 172.185-201) * $1351*. 
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yy^t/yt- (t e tR) *iz\±$iMm : T hyi-"( ? y xo^t. m'& 
pi 6^w<^fTO&«K^yoi 3 ocar?;it t e t Rt<oitnz> 

m&frb&lo. Xf&X U: r hzr^-t ? V > hylo^Tfy-^-f - ( t TA) 
* kfrZtltz* FlZM^^Z t\Z£ D#^c Gossen and Boujard (19 
92.Proc.Natl . Acad. Sci .USA. 89, 5547 -5551) T'li, ZOm®&#U&f®mxmm 

tf>JLijfc{-&£ t e t OWV A ( OjJ J (D3 — <D^V h ° — jWf\CiSti > tl>tc V 4* 

Tl^l^J; 9Pi^$tlo. Kim (DSfr-T* (1995J. Virol. ,69,2565-2573) li, * 

-^-^^^IR-fr-fr H t c lO-Myn^-" (5' ->3' #1*0) AS 

&£&t£r£LW Ld>L^^b> t e tOE^TATAJK7^^W3' 

, ZtzttftfrQtm-gOftWfc&frtiX, t c t O&mmi-o t e t R<£>E3*]£ 

0 

yyix^P,^o^^^^*L^ a ^Jicii. E3$*Ogjtfh ^l:gpl9k ( 
Gooding and Wold, 1990. Critical Reviews of Immunology, 10.53-71) £:=i — K 

ttj5S*ttic-gr*^rv^ttv^K vtffinna (E3) s^i^a^o^--*--© 
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h*. Z<D&%$LW-fZt, tml£l&%& , <£Mfc E 2 AfiS^D B P (DNA^ 
*>/<*K£?H") ^-?tC^^J?-^o(Ensinger and Cinsberg.1972J.Viro 
L10. 328-339), 

ff#!*£^#jT-{±. ORF3, 6i5J:^/^^li7$r=i-Ki-^^Jfc*(1'$rE4 

Lftl> ;Ketner et al .. 1989. Nucleic Acids Res. . 17.3037-3048) „ 

ttftfflJ-Cfc^ i-^TOM^it (E2i5 < t^E4, E2i3<fctfLl - L5, E 
4:fcJ:tfLl - L5£fcl*E2, E4*$J:tfLl - L 5) ^lo:H^o 

i^^77-^) , CM, ma, jhw. ±Ax^tt««*ajfieffio-ft* 
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*v<-*- t TAiCi^Jg^fc-C'tS'X £t> lo, (Sf*l<ttl-20Ot e 
lOK8lfc*0 5' 5T^l:#^o^^~03V hn-;WTl^^t, El 

'©±JlKtt^y K-?'? 7O0 t e t Offi?IJj>SfcOo -f ^fa-*- |i 

5tc-t^±^lw»px.e>ti5c waMM&T*^*--*-- t ta) £ 

(i) E4««. #i:tfot-ryy-f^ yj/7u-^6*5«tt;7 (orf 
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1 0Vu/mlJ£*±, ffSKttl x 1 0 9 pfu/ml^±. »#ftSK#S L < 1± 5 x 1 
0 9 pfu/ml^Ji, JE1CHS»*L<I±5 X 1 0 l0 pfu/nil^±T-&Oo p f u^Vn 
3 fflf&lt, iffSWfiOJgSfefc. ZmtfL L 5 6 <!: Jiff $ ft 

TV*©, p f uO»*»ffli-5fc46©ttWtttRS«|-C&or. £&#K*nb 

ixT^o. 3ft5£fi£lg (Graham and Prevec.1991, #J&) ##<f htlZ* m*ft+ ? 

o^i»M$m»^/^^W^IIi #»fcl±5x l 0 9 ifu/m 
i^Jb, »*L<lil x l O 50 ifu/ral^±, <6»ttWf*b<ttSX 1 0 JO ifu/ro 
IRh, Il!tc:-^#£ L<l*5 x i 0" ifu/ml^±-Cfeo 0 i f u*v*3ffli&l± 

$ ^fcaa^^asr^T o&tmm* kbdi-© t mm * ft-c ^ o e 
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-fe a- K1"5 D N AltfM-© h 9 7 a * v 3 ^ J: »? . ftmmZkfr 6# 
SiimS, ATCC (Rockvi!le,USA) OJi* 

n^^a^Afl^Vero^l (ir/W) , BHK (^A^^-) „ MD 
CK W*) iSjtfMBDK (£*» ^ CHOS (^A^^-) 
l:th^ (He L a v A 5 4 9, MRC5, Wl 3 8*$) &mf btlZ* L^L 

*«8B«£J:5«!ft«fir^^tat^tt, »»#TttfflW*a« (Graham and Pre 
vect.1991, W») tc«V\ W^tfiSWftWJBt^^^-feA^r^y^-f 
frxWiftto n h 7 ^ A 7 in * v- a vie J: o?K * fcfittfr fc#«W6tt /u* 
®££in transT{ftl^o^W^^>T/^(CJ:*?^M$ilOo iSI&^fctittfc 
OtCttlRlWfQift^JCjt 0 Escherichia co II (E.coli) T'in vitroT-^-f/WX^ 
**-*ftS£*fc#*SC*anffir?fc© <0iJ*{f. French Application 9 
4/1 4 4 7 0*JR) o 

(i) h7^7s^ hSHfcfttttfflJBSrffofcAJC, 

in transT±8E^^^ — Srtt*B+Sffi«*IBJia«t>JcSflLA$Jx, 

( i o h 7 ? * t b $ *Lfc««a»d£ * >r /w^afi^«>«ai^ <t t*-t 

( i i i ) ±i£SS!kte * J &4 "CEtt $ ft o 
:tJi^^o, *»IHi: i 5 * ^;^-<^ ^-«:^S5fttti>-f WS^f oft 
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Kic^-foc %m-%X'$>ti\f mm?-* \zm^&&(o&mzw bM^mm- 

^^^^/^m^^M^&^t>iat6o #J;ttf. ( i ) 7O60 t e t o®m 

£ 5 ' ;fc^l£f£ P&'Kt'd^— *-0=* ^ h o -yUTlCfco E 4 ^€OOR F 6 
/it (ii) ^-O^D*-^-lcJ:f)^$ixo h?v*T*^*<— t T 

5- (E1~E4~) ©^Afcitltf, ^{^Pfid<*S^a±fflBa^LTtt 

uktcm. &mmmm* m^m^tzit^t^>-. Duchene' s 

5*>^>-:fc,i:tfBecker' s 5 ®) 
- A/3&<^ £ ft i± * 4 tv x \c X 5 $ tl © J: 9 ft i> A, 

■jff«BSfci±cii-fx (h i v«ife^e>iB*oa5€ttfta^iE«») <*> 
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^tc s **W^j:o*-f^fi[^l±l 0<-i o 14 p f u (:/7~^l*UM&) 
, WRIfcttl 05-i i'3 p f u, #*L<ttl 0 6 -l o» P f uofflft 

fcffllM&SfcttK^^ "nettle J: 

jfttf* EiaS&tt (fcl*.!** «au5 6HMCettlMS6i'Jtt«K:J:0, »»-e«:^r 

y-yMc<to^) in vivo "ea«a***i*.. &*d>&ra cmnmuk, 

7>xy^fi h^tntimtsit, !miz.*frb*mk**+Z>Z±ii>t>tj:oex viv 

Bit* (o-ioooffigMt^Shfc) th7fy!>^^^^5©y 

@2tt, CMV^n^- (pCMV) IC J: 0 «i5«$Ho t T A t . SV4 

oyo^-^^ho-^TUopac (^o-e-f s/s^Btt) jS^jae^ 



(24) &%W-l 0-5 0 6 54 2 

H3lit TAC«t Dn&tt{bL55E4ffl«<&ORF 6*3*tf 7 ©£5U8#-fc y 
hSr-^A/fc't h7r/ ^^^^-pTG4 6 9 6 O^B&iglTfc ©, 
[^41177*/ ^/l'* 5 £V AGO 5' ^W5>^/:^^- P TG3 3 

4 3 0lMt'fco D 

^^-pTG4 6 6 2<&«RMaT*>o. y Ml, 7f 

/1>>1';V7MLP7'o^-^- (Ad 2) ZV&lZft * hW-H?£ 

(pA) 7i>fj^Oo 

[g!6ll. E l^J:^E3^0±a^^^fcrry J-O*'*^* 
oTv t TA^WricttlSaAJO^'fey H«rSA,fc\ ^^-pTG4 6 8 2« 
B&[il 

0711, El, E3^J:tFE4«««)*W»365*bitfcTf f y'>-f^^^ 
-Tfeot, tTACW|SI/BO*t^mfc\ ^^ P TG468 
3<D&B&[g!T-£>Oo 

g]8fi, (it'l etO - CMV i t^Ztiti t e t Oe£$K]G0 7 =r fc* — tC<t 0 

A«>!diB:tt»a*r«f5tS, ^<^-pTG4 6 7 SoTOglT-fcoo 

oT N t TA«iMffl^3^t^ hSr&A/tf:. ^^-pTG4 6 8 4 

SI 1 Oil, EK E3^<ttKE4^^Bi5^^^nrcTx/^^^^^^ 
^-T'fcot, tTA©89tt«M©*tyh^fc ^^-pTG46 
8 5©TOlX-feOc 

<D=r^ hP-^K&oTf / *^/l'*E4^i£(aORF6/7:fc«fctft TAt 
G 5 6 0 6^^B&Eir-fo6 B 
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Wi \ 2li, ^<^-pTG9 5 7 9T- h7>^7x^ h ^tltf r7 

ir^yvcWMET (+) *JJ:OT«ET (-) TJg8Sixfc2 9 3»*Sfcfctt© 

#J 

TSStSSIIi Maniatis et al. (1989, Laboratory Manual. Cold Spring Harbor. 
Laboratory Press, Cold Spring Harbor, NY) ?»ieSftfc»WIW *rHHP 

5K (llubacek and Glover, 1970 J. Mol .Biol . ,50.1 11-127) £*:liB J 5 18 3 
(Hanahan.1983J.Mol. Biol. .16G, 557-580) T^TP. »#©«#«Ii3ffij*a»*.I 

a-effi«»ic:ia^baxs a PCRW«a*tt3«»fcfce>*vcv*a pc 

R Protocols-A guide to methods and appl i cat ions, 1990, Innis.Celfand,Snin 
ksy and White ed. .Academic Press Inc. c W&U&totf&lzR^bilZ 

Btffffi, E.coii DNA^y tf I (Klenow) *>*B«t*fflV*-C 5' <£ti35fc 

^>^^>^^&^r (Maniatis et al . ,f)W8) 
\ DEAE -^h^ySff, FD#I/-Va^ 

Ad5^V^ (5' ITR. xy^t^^f-v'ayro.t^E 1 W <0 
5' 3WOjfc-&*^©*aiifr*»e>»e)ix6- t KJHS^^fil^cO 2 9 3^ (Graham 
etal.,1977, tflffi) r ^CR L 1 5 7 3 tATCC^bAftt o 

)Ad5 (nt 3 2 8 0 0-3 5 8 2 6) fcpa c SSIRaSte^OSeSi 

ffi*-fey hMMTLfcT^;** KpTGl 6 5 3T-5fc£8MC«HIEI63ftfc2 9 



(26) 



3^lw**i-STGl 6.53^ (@«SSUi®W0 9 4/2 8 1 5 2, 3£ffiti!8Ki8 

ffiS 

^o#rei*, (l) h7^x^ft^w^KiTA^a/S6?)ic^-eto2 

9 3%&&<DmWt y (2) E 4 /V^aBfi 1 ?-* 5 t TAICSSI" 

*>s<*?i (E4ft#ttM) co^mi*3 : L<M'>U Grille J:9ttBttftffi« 

tfsa-rs. sv4 om^-^-fcivp a cae^t^a 

ics V4 o AUjr-t*frhMtiL%MX&Ji±? h<op#y ill- 1 

' (Lathe et al.. 1987 ,Gene 57,193-201) f-O* a 

Morgenstern and Land, 1990. Nucleic Acid Res. 18,3587-3596 ; Genebank U 7 7 
J024 00) o 

MtLT, ^^-pUHDl 5 - 1 (Gossen and Bujard,1992. ffifft) £B£ 
iSspI fcJ:tfHp a ITWWt-O, CMV^n*-*-^ 9 3fctT£fr© t 
TA^=3-K-f-ojS^Jer^ft:trr^«:pTG6 5 2 9 ©I^SMfclffli:: ^ o 
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LT\ P TG4 6 7 3 (©2) 0 

^^-pTG4 6 7 3^r?gritfcT2 9 3j|lfitl^7^7x^ S«R 
ftsSSfe, t Th<Dft^m^9 9-ft£xm$i'<*9- (flilipUHDl 5 - 1 
fe£tfpTG6 5 2 9) %b7>X7~? h Z t ^mX'tb<otL 0 hv> 

^'✓7x9- fef£=— K+SfiBW t c t OO 7 3 tr— icj: 9£*T&i'ifcCM 
ViS:/h:/p * =3 ^ h d -;vTI-*57i^fc y tK— * — <^ ^-pUHC 1 
3 - 3 (Gossen and Bujard.1992, fmffi) ^li^o 6 ^Sfell, 2 it © ? n - 

ttPromega rtTRg^^r^ h ( "Luoiferase Assay System" ) V^^COMfe 
(Dtztb^^^ls—i/s (LS5 0 0 O0TD. Beckman) £/8V> 

x % ®mfoitifox-nffi-rz> Q *<nr v^^x-mf^frit? a-u<ooi?\ oic 

t 06D=r> hn-^TlC^^tlT^^lC t T Atf>#& TTM£ai$*l© OR F 6 
43«fctf7£3-K1-S&?rJ£Rfe^-t\ El^J:tfE3««i:E4«««)-»#* 

^^-pUHDl 0 - 3li. 7oOte l O^t'-iCMVfi/J^n^-^ 
- (m?fffltti1$mzttVX~- 5 3& : Gossen and Bujard. 1992, NfJ^) 
fcX h o I - E c o R I r§T^0^7^5 Kp BR 3 2 2 4^tf>^ n— -^a>£> 
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»o. BamHIt« -mkSL<QTmz&&1rZ>m$) s pTG 

1 6 S3frb'ftbtlXORFe&£V7Z=~h'+Z&W*1%#VtLBz 1 II * 
BamHlM-^AlT, pTG4 6 5 8SrS5, • 

^^^-pTG4 6 64(i v Bg 1 IlSfi^^SO^iifcpTKyil (Lath 
e et ai..l987.8W8> «DKp n I - Sma I Sft&RfJ^OK p n 1 - Hpa I 77 
/ *WV*fSr>t K2 5 8 3 8 - 3 2 0 0 4) <D9 d-sv^6S 

6o ^^E3 0A« K2 7 8 7 1 - 3 0 7 4 8) Sr&iBSlPr ( 

Hp a I -Hind ill) ICj: DBft< 0 

ORF6*3j:^70aE«Si*affl*"fey htft*UfcXh o I - Hpa I BTrttS: 
p TG 4 6 5 8 *»b*«U B g 1 IIT^ITr^HTKlenowWJi T*«yi**Lfc-<^ 
*- P TG4 6 6 4^CKlenow^K-<0{^^l^ipALT, #ir* h*)#|*7fcffilr* 
PTG4 6 6 8*5cfctfpTG4 6 6 9£ft© 0 J: 9 

^-r^^^^-*^a9Ai-5. "MLPT'p^-- Lac Z&<k^SV4 
0 p A" M*ty M*E l^WftfcDlC^n-ny^SttfcJBiiftft^^ 
-fcft (* w rt> 6>«K«C3FW*ft E 1 * J: E 4 «« #£«E 3 ft*** 

*te*U"CV*5 (51 9 ^ir=r K 2 7 8 7 1 - 30748 tD&5fc) ; H^&ISiWO 9 

4/2 8 1 5 2 036S«4llgSa*it-CV^) IM^^-pTG4 6 6 3*5 
iftOfcfclC/liV^ixa. E.colifllJSfrH i n d IIITfiaS£*xfcpTG4 
6 6 8£fclipTG4 6 6 9 p e I ril{b^^lfc!?^^^^-pTG 
46 6 3tl^WSfiS$tT, pTG 4 6 9 6 (■ 3 ) fciitf p TG 4 6 9 7 

Mtt**f^©tt©T5 r </ *-f/U^-<^^-t)#«-e*5. fly***, te LOU 
jaj (0 a > h n -/l^TiC E 2 £fc<Ctfc ri 5 ^<£^fc So 

1#± (^L<li7o) <03tf-^^tibOMl-^A^ito«bV>5. 
4b*ttKlct!KIU-Clr^. ^J^IfE2. E4*5<fcUV'££f±MLPO!M^*5£ 
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^/^^- P TG4 6 9 6^fciipTG4 6 9 7 £ x #J 1 © tTA^I 
Soffit-* 

W2 : E l&XrfEA&tfentctbnfttftWuA 6 7 7 (pfft&TfooT, E A (D$&3?L 

ZOmX'it, te t0^7r 3 t'~|c ( t^^$ixytiii^o^-^-<7)=i>-h 
n-;UTl:mtE4 <OOR F 6 *5 7 ©jgROfefcO-*^ * -tC £5 

293 f®m<D hy>xy~?i/3 bimztiizmm Koa-fo. f 9 7 

hSjftfc&fl&f*. El&mZffltiLMz&XxtEAmm*: 1 TAPt-fSlt 

p T G 4 6 5 8 (OX hoi - BamHUTrit ("tetO - CMVfflyKf 
-*--ORF6:fcJ:tf7 n h^^i"o) SrJBR^^ * — P T G 6 5 2 

90S a 1 I fcitfB g 1 im&miZWALX* pTG4 6 7 7^o. 60(0 

»-OA»-C<±, t T ASr«*tti:jSSt5^9^ 5 Kp UHD 1 5 • 1 £- 
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2. t TA*«*Wic3&ai-6^»r^/ 

-f/U*$V-MC«SL-C* El»^')|:tTA (CMV^n^^-) (0 
ffi*W3Baiffl«>*'ty h^t*pTG4 6 8 2 0 /JB;tT, E4MiipTG4 
6 8 3H«^5>o 

4 5 8iJj:U!3 3 28 - 5 7 8 8 £:brt:S£?IJ<D p#y II (Lathe et al . .1987. 
Hm) +^©ffA*»b»e>ilo'<**--pTG 8 3 4 (UN) 0 

Bg I IHCj:SpTG 8 3 4 SnwmtMenottMftXto&mmc* 

CMV^D^-^-t^cO^lwiTAll^j^^LfcpUHDl 5-lOSsp 
I - Hp a iWKtsii&ZltZ, m®MB&i\%:&tiL1tT J ?S9'(*X'<9?- 
h<Dttm&m&Z-\z£% t TA*ty hO}$A&*T9fc&OpTG4 6 7 4 
Oo :Oi^f), Ad5GD5' I TR*5ii;xydrty^: ■/ 3 ^H?IJ ( n 
tl - 4 5 8) , E 1 ^i^Ojtt> D Iw L a c Za&f©«Si*ty hi, E3 
^ri^fcJxfc&tfOTx/ 94 /^Bft) K 3329-27870 

:fcJ:tf 3 0749-3593 5) ^A/fc'^^-pTG4 6 6 2 (1^5) 

E.coli&B J £:C 1 a I ^HStfcS*lfc*<* fi-p TG 4 6 6 2t % S g r A 
IfcJztfB s t EIIT-IJHSStlfcpTG* 6 7 4"C^B6«$tr, p TG 

4 6 8 2Hto ®6) o r^ttlRltt&^^aa-eii, pTG4 6 6 2(DLac 
Z^ir^ M»e>pTG4 6 7 4*»e>»fc»rtfC J: tTA^-br* 

^^-pTG4 6 8 3 UU 7) i±. C 1 a I T-ffl8£iXfc p TG 4 6 6 3 t 

5 g r A I &£XfB s i E II-CWr£ tiTz p TG 4 6 7 4 £Ofii]-Cin vitrotBI^) 
Wia«^lwJ:9 % ■ l^aoSHftcav^S., ^^-pTG4 6 6 3lt E4«« 

uttYZ 2994-3499 8) d*£frh/Clr*5 £ V> o 
m^X % pTG4 6 6 2t^T*fco. 
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3. ^TAmmmz^^oX^r^yp^j^om^ 

>f;M^n-pTG4 684*5^l/pTG46 8 5 £flsH1-©. 

pUHDl 5 - KOCMV^o^-^-fcXh o I - EcoR I KJfOJBT 

pUHDl 0 - 3d^»B$itfc^oaa8t5 5**o^i:asl6-r6. pTG4 
6 5 9#f?/<bii© 0 <r<D#ir y hrSsp! :fcJ:tfH p a I WfTrl;: J: 0 
«U Bg l Il-eSL«<b**lfc^^^-pTG8 3 4 3 +JC^ n-=.>^U, 
Klenott^T'^UT, pTG4 6 7 5£#5 (BI8) . &lv?E.coli«B J £ 
S g r A I *5<tU<B s t EUX'&mZtltLlift^? fi-tBmC I a I "CiMMfe 
<**XfcpTG4 6 6 2*fclipTG4 6 6 3-Cra«»lf«5ifeS*T, ttl^ftMQ& 
x.ia^^^^^-pTG4 6 8 4 (09) *5«fctfpTG4 6 8 5 (B 1 
0) 

SSRtt, E l«1BSr«9 2 9 ZUmtZ l*5j;tfE4«Uj£&*85 1 6 5 3» 
^^Ttl^)^$n^^"pTG4 6 8 2-4 6 8 5T4 7 

^^pTG4 6 6 2 43 ( tU ; pTG 4 6 6 3&flH>o 0 
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ptg4 6 6 2t>^^><ju^m'(D±mm^omm^vm^mthvoo ( 

^«)»*#*a!lCIB8W-*) o P TG4 6 6 3 l^cOffijlCo^T E 
l*}*tfE4fr*||p 1 6 5 3aBK3fc'lt-C«HB$*oC:tj5ST-t, ST- ill 



^^-pTG4 6 8 2^<tt;pTG4 6 8 4{w08LTI*, 2 9 3*5*tfl 6 

5 5^9-^o»iSttaii^-e*)« ( p tg4 e Gzx^hv-frtWzmm 

0 E 4M«^)t^^-pTG4 5 8 3:fcJ;tf pTG4 6 8 5lipTG4 

6 6 3£E»Lfc^iBb£^U 1 6 5 3»«ft?-f^8ftt»o< StUmtT 
'h$ftf-^Xo^9-^Sr?Biai-6*^ 2 9 3 f$ttffi£*iftt\ 
CtlbO-r-^li. t TAOSSaW^^/^ljJJBlcWJT-ftlr^ £fcttffff»a 
Mc#*TC4lr*r fc fc* LTi*5 J: o T<fo5 0 

rOS»|i«10* (2 9 3/pTG4 6 7 3) £-<**-p 
TG4 6 9 6&,ttfpTG4 6 9 7 ICJSJB LTfc *V\, 

tt^lCcfcQIEdfcSiia t TATB8LS5 

Z<omX'it, 7o©ia»t e t OiE^JSrS' «NHC#9CMVA/J^a«*- 
*~ HE9DWfc»ttfc»U-C-5 3tt) ICttS-f-©. pCMV'fc»T"C***t 

i-oR^JSrp a c »RiSae^Wc«ff Lfc^ ^ - p T G 5 6 0 6TO2 9 3 
ftll&G) by 9 E l - $*£tfE4 WfoTrS 

/U^©jaM^tf^.5ffiSBfffflfi&^lCOV^TteiffiLTV^o -eoieig^TIi, t 

MT«rH g ioRF6/7 mvmiMk zmr» 

1. KpTG5 6 0 60$® 

&-XaTi±'<**--pTG4 6 8 8«r«SS1-o*S, ~7ll±H p a I 
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vu ITMJHS!S*lrt:pTG4 6 7 3 (fl 1 . 1 ) ^b*S»*Jxfc*-fc y h (CM 

^-pTG4 6 7 7 (0U2. l) ^-O^ n p T G 

5 6 0 6li. IfiliLH/DW-pCMVlCioCMV/D^-^-/^ 
>/Ny^~o|8&lC<fc 9, £iE-<^*-a>k®£o C^fc&U:, pTG4 6 8 8 
€r»%S c a I - X b a I TffiSWfc pTG4 6 5 9*^tJi«$Jxfcp 
CMVt«*t5Sca I - X b a I Kfr«r#A1-«. - 5 LTffJBS*tfc7 p 
7^^ KpTGS 6 0 5 (ill 1) JiTiie3o(0^^-fe^ h£<&A/T-V>5 : 

V}M7v*-*-<0=>> ha— ^T&*>5^o^-f V^iBttiBe-^ (p a c ft 
*$J;tfSV4 0 ^/W^p AEm»e>ti?J*$*i©58-*"fey K fc^fcU 1 

p CMV7D^-t, *:©«fc&SG>#y A->m^97r/ ^ 
/U*5 ORF6/7«r3-K-r5E^?>l»J«**V5®Z*-fey K 
2. ttffi£5 6 0 6<Dff;£l 

4 X 1 0 6 2 9 3» (ATCC CRL 1 5 7 3) 0%FCSO#?£T 
T-DMEMigifl> (Dulbecco^Eagle : *Jft) t^to 0 ^7 0-8 0%ffi^l 

KpTG5 6 0 6th7^7x^ (Cibco-BR L h7^7x^ygy 

^yMl/7r^5 30 - 8 1 20 SA) . 48 B£|SJ&. »a£il*Ri£ife ( 
35-51 @liyD^-f'»0. 7 M g/mK <t*>«l /ig/ml) -CJ&£-J-&. fftt^n 

&#l*t e t OE^J-ey^^y*-ja«S:«ffU SttttOR F 6 

/7^I»^Bit'>$t5: fc*>9, ^tiii»»fcotW 
:^^o„ Ccofcft. aoO^yf^O/zg/DU 1 /ig/ml:fcJ:tf5 
*i g/nl Ti&Ja^il^ SftfcT 1 h 7 tT-f ^ D £&<0 ? *~ 

h y >x 7* * Y d N Atom t tt£ftttfcd>d>fc b"f WS*t 
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S-fro (fllxJf* BBIiiMWO 9 4/2 8 1 5 2#IS) e ttl&KttSUKtt. ^ 
fcjW&ftfc'^^lCfSDT* ril^O 1 0-1 6%lCOV*T«SSfe?&»&4 8~7 

3 +-f - ftttlc J: 5 KA*ftttd»e>lB]iK U ffifeZiiZ $4 >v 

*Jt«!£l 00/i ^-Cai^-RLT, 4X10M 6 5 3M 

3SRSiifc5 6 0 6^o-> (5Xio 5 ») «r*«U El - E 4 TrV 
/l**^* 9-^XjmkttZ> 9 fiSJiff. E K E3 (n 128592-3 
04 7 0) :fc<fctfE4 (n t 3 2 9 9 4 • 3 4 9 9 8) M^JfefetlT, El«0 
ttfrV\Zft&m&*<D$£$L®jj1zy K MLP • La c Z :/o^-*-:fc£tM 
LP - C F T Rl^/o^-^-^^fc^ ^-A d TG 8 5 9 SfcJ: 

d tg 4 6 5 l ; t d^iffcoo @4Eoj:ptc s *>f/u;*±t£& 

DUX U ^^BJS ..(* 1 6 5 3 £fctt 5 6 0 6 a-» frSff 4*tUff<|l 

^%fu/ml£$k<© a #5-1 9/l:fcJ;tf# 5 - 3 8 tfr&tlo 2oO^ o — 
^I±1-5X l OVAj/mlO^ffifiSr^i- . 

■JiMH"©. Z<DK.ib^ AdTG8 5 9 5t'M-$ilfc5 6 0 6^ci-^b!?f 
«) ^£L. 0 - #7* hf^— i£<D&'±&'&mX - Ga I (5mM7*!IS/7 
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~KK, 5mM7xOi/7-KKfcJ:t;2mM M g C 1 zd^ll* bfrti P B S 
log/ml) X-miitZ^o* ftbtltzMmtl 0 10 *5j:lM 0 11 ifu/ml 

Stt* (Henry et al . .1994. J .Virol .68.5239-5246) ^fcli^^ h >"<-*(C*t 
-Toftft (Boulanger et al . J973, Eur J. Biocheni. 39.37-42) t -tr OSfclC^* 
tf^fit^f-^K* (Amershanu NA 9 3 4) ^^t3^g^y 

^r?/h (Amershanu RPN 2 106) £/fl^T*7 3 0 -tr^f*- 2ot0 
5 6 0 efv-lsfrtbWbtlZE 1 - E47f;^^^El^^;MT^ 

LT, 5 6 0 6^n->-# 5 - 1 5 - 3 8121 X 1 0 9 p 

5:tm5Elii«);i;E4*8lit'^ 6 

«4 : ElfeJ:t;E2Ali(:B3t5W^9 5 7 E2AO 
Mtt t TAfc* pgjg-efeT. Pg&SJxS 

9^^-pTG9 5 7 9"e^2 9 3iJS©h7^7x^^a ^KJ: Uf&feft 

1. ^^- P TG 9 5 7 9« 
^^-pTG 9 5 7 9ZTfo<O&0fcffi^Z : 

TtV /V* 5^^(0 3 ' *^8£D r a I - BsmBl T~$£r ^ix/c^/ 
ADNAOf1^»bl|illi-6 0 ^tol5rit^^-pUC19 (Gibco BR 
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mM Tris*HCK 1 mM MgCh, 1 mM EDTA, 5mM KC I 
, 15 0mM NaC 1*5 £X*1% Triton X - 1 0 0) T'tQMLX. 
ft«r»#***. v I &5%/3 - ^^T-Nai^y-^^- 

Tris - if v is>mimmmmmtsit. 7 £&mrx- s - 1 e % p a g e sft« 

(Reich et al .. 1983, Virology. 128.480-484 ; MMv^^^/^n-f/^ 
a 7 2KB 6 - 8) ^ J: ^ t ^ t ^ ^ v ^ ^ o ^ D > 

tt* (Amersham ; NA 9 3 1) «r/BV*T»jaflS3*S. «liECL^r-; h 

(Amershanu RPN 2 1 0 6 ) T-*T ? 0 0 1 2-C«Sil*:tt*tt % «S*5^ h 

j5^^-pTG9 5 7 9t-B»l>7^7x^ M*;fLfc2 9 3M&-CB& 

2. *B*8£9 5 7 90f£2S 
2 0 ti g^7^$ KpTG 9 5 7 9^^T3 X 1 0 6 2 9 3 8M&«r b9> 

X7*f hi"o (Cibco-BR L h7>-X7=. 9 is a >*cy h : l^7r^^5 3 
0-8l20SA) o ^o~y^G4 1 8 6 0 0 u^/ml^XlfT' Yyir^ V V 

* y VOflrtET? g m D B P 6 *T?»e>ixoS*lCi£v^ V-Ou-e&tfiHJ 
fjg^M©DBP£3§mU ^<0pt ? 2oli# 7 - 4 4*5£tf#7 - 3 2 
5 0 ^O^i±E 2 A^ng60W^fc«>O^7r t^^Tfe© (Brough et al 
.,1992, Virol. 190.624-634) . rH^/^WMTV/o^- 

DBPBtt^D-^ftSU E2A®1jglC*&#fc©T^/^**H5 d 
1 8 0 2tCiDmo i 1 lT-fi8»**$ (Rice and Klessig. 1985, J.Virol .56. 
767-778) o 2 PftlC. ^/v*±*S£&1Sf£ - tt«0>jfflKif*f */M£ X 
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L) OSraa lSOT|:f/^D-^y^U, ^BK* p TG 9 5 6 8 % 
WrZo DBPE9J©»±3Ky|iDra I WST«iVCl*S C £ ^^oTV^o 

ffi?U&£trWrJi P TG9 5 6 8©EcoRV^J:U5BamHI fflftH|-C0>« 
AlCiD^Sli-o e pTG 9 5 7 !^Oo 

Mid, ^^-pUHDl 0-3tHind III-piMMtU Klenow»fjt"C* 
«U IA^T'd^-^-ICJ: O^^^ilon e oiEHs-? (Colbere-Garapin et a 
1 1. 1881 J.Uol. Biol. .150.1-14) O^/B^ir hi: S V4 0 pA'/^fr 
fflAt"*. :HT^f>tl^^^-pTG9 5 5 5l:Xba ItBKftU * 
0«Klencwfrr/!-«>frffl^ftUTj5»b. Xho I & JltfE c o Riwm&b Kleno 
wBfrfrTOflWiaic pTG957lJ&>&4i8£i*ftfcDB PBBBItrfltfT LfcWrfrSr 
^D^m o tt«C, tTA8WOj»W8*ty fmU^pTG4 
6 5 9A>e>*«SiifcHp a 1 - X h o I Wrtf (Klenov) Jfe©lS"effe>Jl 
fc^<^^— p TG 9 5 7 7(7), Klenowlffjt-Cftyg^ttfcX h o I SJffi* lC«Ai* 

hn-^TK*5*fe*RG 4 1 BHftn e olfiffcSV 1 

H*3- K-f oia^rj^ S V 4 0 »*/t^* p ARjnj*>e>«/S&*tSSH**5> 

h 

pTG 9 5 7 9tJ:S»«ttDBP^W^'jt©ai*li, 2 9 3M^«- 
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^tk^oaqaEtt^o-y# 7 * 4 4fcJ:tf# 7 - 3 2**fe#6ilfc±ltt-0*lftS 
?-pTG9 5 4 2 (El- (La cZ) , E 2 A" 3 • ) "Cfr?. fiS% 

A d TG 9 5 4 2 /U* -CfiKft S * a — 5" # 7 - 4 4 -C*T:b*blfcJ0«SS 
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DETAILED DESCRIPTION j 

: / 

[Detailed Description of the Invention] 

The virus vector for gene therapies, and network About the new virus vector to which this 
invention makes transfer and manifestation of an object gene perform with a host cell or a 
living body, although the manifestation of the virogene is functionality in a complementary 
cell, H is adjusted so that it may not be functionality with a host cell or a living body. This 
invention relates also to the approach for producing the cell containing these new vectors, 
and the infectivity virion for a therapy. Especially this invention is very important about the 
prospect of the gene therapy in Homo sapiens. 

Possibility of treating a Homo sapiens disease by gene therapy has changed from the 
phase of theoretical consideration to the phase of clinical application in several years. The 
first protocol appRed to Homo sapiens is the patient who had immune disorder hereditarily 
as a result of the variation which affects the gene which carries out the code of the adenine 
deaminase (ADA), and was started in the U.S. in September, 1990. Development of a gene 
therapy protocol with new about various genes or acquired diseases (infection disease and 
virus disease like especially an acquired immunode-ficiency syndrome, or cancer) having 
said comparatively well in this first experiment was urged. In a large majority of protocols 
indicated until now, a therapy gene is moved to the cell which should be treated, and in 
order to make it discover there, the virus vector is used. 

The place to current, although the retrovirus vector is most widely used for the simplicity of 
these genomes, the number of them is one. However, they are mainly infected with a 
fission cell in :one side to which they indicate independently two big faults which restrict 
those systematic use to be those limited capacity about cloning, and the risk of the insertion 
mutagenesis cannot be disregarded as a result of those random nests by the genome of a 
host cell on the other hand. From this reason, many research teams are making an effort to 
develop the vector of other types, and what originates at adenovirus, an adeno-associated 
virus (AAV), a cytomegalovirus, poxvirus, and a Herpes virus is mentioned in it. Speaking 
generally, those organizations' and those infection cycles' being indicated by the detail by 
the reference which may come to hand to this contractor. 

In this relation, it was concluded that use of an adenovirus vector was the promising 



substituting method. Although adenovirus is proved by many animal species, it h?s a large ' 
host range, it hardly has virulence and the fault accompanying a retrovirus is not shown, 
they are non-nest nature and the reason is reproduced also by the resting cell. Those 
genomes consist of a straight chain doubie-stranded-DNA molecule of about 36 kbs which 
held the both sides of about 30 or more genes, an early gene required for virus replication, 
and an anaphase structural gene for reference (refer to drawing 1 ). 
An early gene is divided into four fields which spread in an adenovirus genome (E1~E4;E 
expresses the first stage). They have the promotor of these very thing including six 
transcription units. The late gene (L1-L5;L expresses an anaphase) overlaps the initial 
transcription unit and the partial target and is imprinted from main late promoters (MLP) 
about almost all parts. 

All the adenovirus vectors used by current and the gene therapy protocol lack most E1 
fields indispensable to a duplicate, in order to avoid those diffusion with an environment 
and a host object Especially those parts contain additional deletion in un-indispensable E3 
field to which those cloning capacity can be made to increase. An object gene is introduced 
into a viral DNA instead of one or other deletion fields. The deletion of E1 field makes a viral 
genome what has a defect in a duplicate. however 

It increases by the complementary cell lineage which supplies ability by in trans. 293 
systems (Graham et aL, 1977, J.Gen.Virol., 36, 59-72) made from the Homo sapiens germ 
kidney cell with which E1 function is compensated effectively are used regularly. E3 field is 
not indispensable and does not need to be compensated. 

Although the operability of the gene transfer using these first generation vector is well 
established by current, the problem of those safeties is still unsolved. Those toxic problems 
arise apart from a safety aspect (risk which makes RCA, i.e., a duplicate competent 
particle). In fact, the first clinical trial expressed induction of an inflammatory response by 
the host with the manifestation of virogene. 

The second generation adenovirus vector was announced by reference recently. They have 
left the in cis field (ITR and en KYAPUSHIDESHON array) required for the duplicate of a 
virus at an infected cell, and are in vivo. It has substantial internal deletion in order to lose 
the great portion of virogene which is not expected a manifestation. However, these vectors 
of the advanced technology have some faults which restrict those activities on industrial 
level. It is required to actually compensate a comprehensive deletion function and to have 
satisfactorily the new network which can produce virion with a high potency. In practice, it is 
difficult for such a network especially to make about the proliferation potential force and 
yield of virion, for the cytotoxicity of an adenovirus gene, in order to be best. 
These faults can be corrected in this invention. Although the new network which originates 
in 293 systems with which E1 and E2, or E4 adenovirus function is compensated for 
magnification of an idiomatic second generation adenovirus vector on the other hand was 



built, in the network, the manifestation of E2 or E4 field- is directed by the promoter 
accompanying 5' end for the so-called "operator" array of the bacteria tetracycline operon, 
and these arrays are called tetO below. Composition of a correspondence manifestation 
product is activated only under existence of the inducer in which it is produced by an 
adenovirus vector or its network itself, and deals. Similarly, repressor is added to a culture 
medium, when complementation is not desired any longer 

On the other hand, the new adenovirus vector by which most E1 and E3 fields were lost is 
produced here, the transcription unit of a residual virus field (E2, E4, and/or L1-L5) makes 
those manifestations perform, when infectivity virion is produced in the vector, and it can be 
adjusted in order to check it by the host cell further. Kccommodation is performed by the 
tetO array in a next example. In those insertion by th^ side of 5* of a TATA box, although the 
base-line level of an imprint is min, the promotor strongly stimulated under existence of the 
above-mentioned inducer is produced. For this reason, production of virus protein is 
activated by 293 systems which discover the indutjer in which is made to form infectivity 
virion and it deals. On the contrary, if it is the infection hostcell which does not produce the 
inducer of the source of bacteria by nature, it will decrease remari^ibly. Accommodation of 
virogene does not have effectiveness in the manifestation of an outpatient department 
nucleotide sequence put under control of the promotor who does not answer a tetracycline. 
Although the adenovirus vector of this invention provides use of the vector of the advanced 
technology with advantageous approach to the fault of a proper, the reason is that they 
have the safety of use, and the ease of production, on the other hand, they are increased 
by the idiomatic complementation system with the high potency corresponding to the 
demand on industry - having - another side - them - an outpatient department nucleotide 
sequence - in vivo It moves, and it can be made stably discovered, restricting adverse 
reaction (inflammatory response in a host). They are most suitable for the human gene 
therapy especially. 

Therefore, the theme of this invention is a virus vector characterized by including the 
manifestation unit with one or more virogenes, and although the above-mentioned 
manifestation unit is functionality in a complementary cell, it is not functionality in a host cell. 
For the purpose of this invention, , a "virus vector" is obtained from the parent virus with 
which the genome was embellished. These qualification is various (the deletion of one or 
more nucleotides, variation, and/or addition), and is located in the coding region of a viral 
genome, and outside these fields (for example, the inside of promoterregion). it is replaced 
with the outpatient department nucleotide sequence which it makes into non-functionality 
whether to make a part of virus arrays lose for reference, or is asked for other arrays, 
especially a manifestation by the host cell. 

The virus vector by this invention is guided from various viru ses like a Herpes virus, a 
cytomegalovirus, MV'^aden^associated' virus) and poxvirus especially ""a vaccinia, 
TORIPOKKUSU, or canary poxvirus. Such vectors and those production techniques are 
known by this contractor. 



However, the suitable vector is an adenovirus vector especially for this invention. It is 
guided from the hybrid which contained the adenovirus genome fragment of the different 
origin from the adenovirus of Homo sapiens, a dog, Tori, a cow, a rat, a sheep, Buta, or the 
ape origin. The Bad type 3 (Zakharchuk et al., 1993, Arch.Virol., 128,171-176;Spibey and 
Cavanagh, 1989, J.Gen.WoL, 70,165-172;Jouvenne et al., 1987, Gene, 60, 21-28;Mittal el 
al., 1995, J.Gen.Wol., 76, 93-102) of the cow origin is mentioned instead of DAV of 
adenovirus CAV-1 of the dog origin or CAV-2, and the Tori origin still more concretely, 
however - desirable - a human serum protein type C - the adenovirus vector (Graham 
and Prevect; 1991, Methods in Molecular Biology, vol.7, p 109-128;Ed:E.J.Murey, The 
Human.Press Inc.) of 2 or the human adenovirus origin of 5 molds is preferably desirable 
absolutely. 

The advantageous mode of this invention consists of a vector which one or more virogenes 
required for a duplicate are lost, or is made into non-functionality and which has a defect in 
a duplicate. Such a vector that cannot be replicated autonomously is increased in a 
complementary cell. The vocabulary a '■complementation cell" expresses the cell which can 
supply the function which has a defect in the vector by this invention by in trans. If it puts in 
another way, although it cannot be produced itself, it can produce required for duplicate and 
en KYAPUSHIDESHON of above-mentioned vector required for formation of infectivity 
virion protein, first stage, and/or anaphase protein. If it explains, since the desirable 
adenovirus vector by this invention lacks, most E1 fields, a complementary cell like 293 
systems which can supply the comprehensive protein by which the code was carried out in 
E1 field which cannot produce the vector by in trans will be used. It is understood mat 
"infectivity virion" means virion with the capacity for it to be infected with a host cell and to 
make a viral genome put in there. 

According to the desirable mode, the virus vector by this invention is recombinant. For this 
reason, it includes the outpatient department nucleotide sequence put under control of an 
element required for that manifestation at a host cell. "Outpatient department nucleotide 
sequences" are one of the origins, and it is related with the nucleic acid which has a 
genome relation which is different supposing it does not usually exist in the genome of the 
parent virus used by this invention or exists. Probably in the relation of this invention, an 
outpatient department nucleotide sequence will consist of one or more genes, especially a 
gene for a therapy. 

Speaking generally, an outpatient department nucleotide sequence's being able to carry out 
the code of the antisense RNA and/or mRNA which are translated into target protein later. It 
consists of a genome type, a complementary DNA (cDNA) type, or a mixed type (mini gene 
with which at least one intron was lost). It carries out the code of the precursor of maturation 
- -protein or-maturation protein, especially the precursor which means secretion containing 
transit peptide, furthermore, all from the protein (nature or edge cutoff protein) with which 
the product by which a code is earned out is seen by nature, the chimera protein obtained 
from fusion of the array of another origin to instead of, or the improved variation protein in 
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which is attained to and/or the changed biological property is shown - or it is a part. Such 
protein is obtained by the idiomatic technique of molecular biology. 
It is advantageous to use the gene which carries out the code of the following polypeptide 
due to this invention. : - cytokine oriymphokine (interferon-alpha, beta and gamma, 
interleukin, IL-2, IL-6, IL-10 or IL-12, a tumor necrosis factor (TNF), colony stimulating 
factors (GM-CSF, C-CSF, M-CSF, etc.)); 

- cell or nucleus receptor (a pathogen living thing (a virus, bacteria, or parasite), the 
receptors preferably recognized by the HIV (human immunodeficiency virus), or those, 
ligands); 

Protein which participates in - genetic defects (Factqf VII, Factor VIII, Factor IX, JISUTO 
lophine or mini JISUTO lophine, an insulin, Cf^TR (cystic fibrosis transmembrane 
transparency regulator) protein, growth hormone (HGF)); 

- enzymes (an urease, renin, thrombin, etc.); 

- enzyme inhibitor (inhibitor of the alphal-antitrypsiry, antithrombin III. and a virus protease 

etc.); ? 

Polypeptides with the antitumor effectiveness which can prevent partially initiation or 

advance of - neoplasm or cancer at least (protein which stimulates the inhibitor which acts 

with an antisense RNA, an antibody, cell division, or a transduction signal, a neoplasm 

control gene expression product, for example, p53 or Rb, and an immune system); 

The protein of - major histocompatibility complex classes I or II, or regulatory protein which 

acts by correspondence gene expression; 

Polypeptides which can prevent - virus, bacteria or the vermination, and/or its advance (the 
antigen polypeptide and antigen epitope which have immunogenicity, an antibody, 
transformer dominant variant which can check an operation of natural protein by 
contention); 

- toxins (herpes simplex virus 1 thymidine kinase (HSV-1 TK). a lysine, cholera, or 
diphtheria toxin) or immunotoxin; it reaches. - markers (a beta galactosidase, luciferase, 
etc.) 

This list is not restrictive and it should be pointed out that other genes may be used. 
Furthermore, the outpatient department nucleotide sequence used by this invention may 
contain additionally the selector genes which can choose or identify the transfected cell. A 
gpt (xanthin guanine phosphoribosyltransferase) gene is mentioned instead of the neo 
gene (the code of the neomycin phosphotransferase is carried out) which gives the 
resistance over an antibiotic G418, a dhfr (dihydrofolate reductase) gene, a CAT 
(chloramphenicol acetyltransferase) gene, and a pac (puromycin acetyltransferase) gene. 
Speaking generally, selector genes* being known by this contractor. 
-It-is-understood that.an element required for the manifestation of an outpatient department 
nucleotide sequence at a host cell means the comprehensive element which can perform 
the imprint to RNA (an antisense RNA or mRNA) and the translation in protein from mRNA. 
Especially in these, a promotor is important. It may be isolated from the gene of an 



eukaryon or the virus origin, or compositionality or accommodative are sufficient as it On 
the other hand, it may be the natural promotor of the target gene. (It is indicated below) It is 
also desirable to use a different promotor from what was contained in the unit for the 
manifestation of virogene. or [ furthermore, / making accommodative the 
configuration-prorriotor who improves promotor activity and who loses the field which 
checks an imprint ] - or you may embellish like introducing the limit part made reverse. For 
example, HSV-1 A human adenovirus type 2 adenovirus MLP promotor is mentioned 
especially instead of the promotor of TK, a rat or Homo sapiens PGK (HOSUHOGURI 
cerase kinase), the alphal -antitrypsin (liver singularity), and an immunoglobulin 
(lymphocyte singularity) gene, the initial promotor of an SV40 virus (ape virus 40), and 
Retrovirus LTR. : * 
Though natural, the outpatient department nucleotide sequence used by this invention can 
contain an element required for the maintenance instead of [ required for a manifestation at 
a host cell ] instead of elements (an intron array, a signal sequence, a nuclear localization 
array, the conclusion array of an imprint, IRES, or translation initiation site of other types) 
still more nearly additionally. Such an element is known by this contractor. 
As mentioned above, although the virus vector by this invention is functionality in a 
complementary cell, it includes the manifestation unit with the advantageous description 
that it is not functionality in a host cell which has one or more virogenes. It is understood 
that "functionality" means the manifestation of virogene covering time amount sufficient in 
amount sufficient in order to form infectivity virion. It is understood that "non-functionality" 
means the manifestation of the virogene which decreased as compared with the 
manifestation level in a parent virus (it is 1/10 or a zero manifestation that it is desirable and 
few). Although the functional description appears on the occasion of production of the 
product of the virogene contained per manifestation, it can be proved about these products 
with the standard technique of molecular biology, immunology, biochemistry, or enzymology. 
The description of not functioning appears on the.bottom of absent of production of a virus 
product, or the level which decreased on the occasion of production to instead of. 
The above-mentioned manifestation unit contains in the advantageous thing one or more 
different-species regulatory sequences which do not exist in a parent viral DNA. The array 
which answers the regulator of the repressor type which acts negatively by manifestation, 
or the inducer type regulator who demonstrates a desirable positive operation may be used. 
The regulatory sequence used due to this invention may be what kind of the origin of an 
eukaryon instead of a virus and a prokaryon. 

Speaking generally, the regulatory sequence's being indicated by the reference which may 
come to hand to this contractor. Although the array was embellished to the natural array, it 
-is-also possible to use.the .bpinp]ogye which demonstrates the accommodation function 
been [ the function / it ] similar or improved. These qualification is based on addition, the 
deletion, and/or the permutation of one or more nucleotides. 

According to the purpose called for by this invention, a regulatory sequence can adjust the 



manifestation of virogene on the stability 1 of different level, i.e.. an imprint, expanding, 
transportation, and mRNA, or the level of 1 the translation to instead of. It may exist in the 
imprint (if possible non-code) array, when the effectiveness is imprint level (from the 
upstream of a TATA box, and the latter to less than hundreds of base pairs [ Preferably ]) 
especially, for example and a promoter or its operation is demonstrated at a next imprint 
process in various parts of the above-mentioned manifestation unit 1-25 - advantageous - 
1-20 - it is preferably possible 1-10, and to use the regulatory sequence of 1-7 preferably 

absolutely. r 
From the purpose of this invention, the vocabulary an "inducer" expresses with other direct 
or cells or virus factors indirectly a molecule with the capacity which starts or activates the 
manifestation of the virogene put under control of a regulatory sequence by combining with 
the above-mentioned regulatory sequence. It can also bar an operation of repressor. By 
contrast, "repressor" has the capacity which checks or prevents the manifestation of the 
virogene put under control of the regulatory sequen^ on which it acts, and this produces it 
directly or indirectly. 

These definitions are explained by the example of the lactose (lac) operon. It combines with 
the short regulatory sequence called an "operator", and the lad gene is carrying out the 
code of the repressor which bars the imprint of- the structural gene which carries out the 
code of the enzyme of the metabolic fate of a lactose by that cause. Since the latter 
combines with repressor and cannot be combined with an operator any longer under 
existence of an inducer, rt is changed into the inactive form where an imprint cannot be 
caused 

It is also possible to use these regulators' part or analog in order to improve those effect or 
to change those singularity (for example. 10 times as effective when checking the imprint 
from the promoter containing the regulatory sequence guided from the tetracycline operon 
an anhydro tetracycline as a tetracycline or recently Gossen et al.. 1995. Science. 268. the 
reverse transformer activator indicated by 1766-1769). Furthermore, the regulator used by 
this invention may be hybrid protein obtained from fusion of the polypeptide of the different 
origin. Desirable combination consists of a polypeptide (for example, guided from 
tetracycline repressor (tetR) or the estrogen repressor ER) which can recognize or combine 
the regulatory sequence used by this invention, and a polypeptide (for example, Gal4 which 
can interact with a transcription factor or the activation domain of VP16 protein) which can 
activate a manifestation. 

The following table 1 is carried about some of regulatory sequences which can be used due 
t0 this invention. and regulators. : 



According to the concrete mode of this invention, the regulatory sequence gu.ded from the 
-bacteria tetracycline operon (MO) called an "operator" by reference is used. Speakmg 
generally the code of the tetracycline resistance operon being carried out by transposon 
Tn10 (Hiilen et al, 1984. J.Mol.Biol.. 172.185-201). Accommodation is performed by the 
short nucleotide sequence which is building the bonding site for various regulators and 



which is called an "operator" (tetO). For this reason, association of tetracycline repressor 
(tetR) or an antibiotic tetracycline decreases the level of an imprint remarkably. On the 
contrary, the activation effectiveness is the reference produced from fusion between the 
130 C-terminal amino acid of the activation domain of VP16 protein of a herpes simplex 
virus, and tetR, and is "tetracycline transformer activator (OA). 

It is obtained by using the protein called ". Gossen and Boujard (1992. 
Proc.Natl.Acad.Sci.USA. B9. 5547-5551) showed that this regulating system was 
functionality in an eukaryotic cell recently, the coincidence manifestation of tTA can detect 
the reporter gene expression put under control of some copies of tetO in the upstream of 
fundamental imprint arrays, such as etc.. about aTATA box and the imprint initiation section, 
and it is checked by addition of a tetracycline. fCim The group (1995. J.Wol., 69. 
2565-2573) uses the tetO array located in the lower stream of a river of a promotor*s TATA 
box about that field, and an imprint is checked by operation of tetR in this case. 
In the relation of this invention, although base-line jmprint level is very low at nature, the 
combination "the tetO-minimum promoter" (the direction of 5'->3') to which it carries out raw 
{ of the promoter who can be activated by Inducer tTA and can coritrol by the tetracycline ! 
is especially the most desirable. However, it is also possible to use the promoter who a tetO 
array sets at each latter " instead of 3' side of a TATA box. is. controlled by repressor 
including the array of tetR which recognizes tetO. and gets. 

As for the adenovirus vector by this invention, as a desirable modification, it is desirable to 
consist of a genome of the adenovirus lacking in all or some of E3 fields instead of all or 
some of E1 field. It is desirable to have stopped advantageously the part of E3 field, 
especially the part corresponding to the gene which carries out the code of the gp19k 
(Gooding and Wold. 1990. Critical Reviews of Immunology. 10. 53-71). and although the 
above-mentioned part is not contained in the above manifestation units, it is put under 
control of idiomatic congener (E3) or a different-species promoter. It is also obvious that 
other qualification of a viral genome can be especially performed in E4 or E2 field. It is also 
advantageous to introduce variation or additional deletion. If this point is explained, 
temperature sensitivity variation will affect the DBP (DNA-binding protein is expressed) 
gene of E2 area A (Ensinger and Ginsberg. 1972. J.Wol.10.328-339). 
According to the desirable mode, the adenovirus vector by this invention comes to contain 
a manifestation unit with one or more virogenes of E2, E4, or L1-L5 field. 
In the advantageous modification, it has left only the array which carries out the code of 
ORF 3 and 6 and/or 7 from E4 field (;Ketner et al. which does not take the complementation 
of E4 function to such limited deletion of E4 field. 1989. Nucleic Acids Res., 17. 3037-3048). 
It is advantageous to have an adenovirus vector including some manifestation units 
satisfactorily, and-all combination <E2_E4 and E2 and L1-L5. E4 and L1-L5 or E2 and E4, 
and L1-L5) can be considered. Similarly, the regulatory sequences (for example. TAR. RRE. 
teto etc ) which act positively preferably are chosen. The case where the unit holds the 
same regulatory sequence which can proliferate an adenovirus vector by. the 



complementation system containing. a single inducer from the reason of the simplicity of ' 
operation is desirable. 

This invention relates also to the eukaryon host cell containing infectivity virion and the 
virus vector by this invention. Advantageously,, it is a human cell preferably and the 
above-mentioned host cell contains the above-mentioned vector with the mammalian cell, 
the form included in the genome, or the non-embedded type (episome). There is primary 
[ of hemopoiesis (a totipotent stem cell; a leucocyte, a lymphocyte, monocyte, or 
macrophage), muscles, a lung, liver, an epithelium, or the fibrocyte origin 1 or a tumor cell in 
it. 

There is a complementary cell in the theme of this invention further, and it is characterized 
by an inducer and/or repressor (regulator) being included. Even if it adds the latter to a 
culture medium according to a demand, it may be stably transient and you may make it 
produce by the cell itself. Preferably, the complementary cell by this invention is changed by 
installation of the DNA fragment which carries opt the code of the above-mentioned 
regulator. All the standard means for introducing nucleic acids (composition, a virus or a 
plasmid vector, naked DNA, etc.) into a cell, for example, transfection, electroporation, a 
microinjection, a RIPOFE cushion, adsorption, and protoplast fusion are used due to this 
invention. It is advantageous to make the complementary cell which produces only a single 
regulator, especially an inducer from the relation of this invention. However, it is also 
advantageous to have satisfactorily the cell which produces some inducers. 
According to the advantageous mode, the complementary cell by this invention is 
suppliable with in trans by the virus vector by this invention, especially the adenovirus 
vector. In this relation, the complementary cell for E1 and/or E4 function is chosen 
advantageously. Therefore, this invention relates also to the cell in which the 
complementation of the second generation adenovirus vector which has a defect in E1 
function and another adenovirus function (an anaphase or first stage) was meant. Such a 
cell includes all or some of adenovirus fields other than E1 field put under the control of the 
promoter preferably accompanying [ at least one ] the 5' end for the tetO array of 1-20 
which can be activated, all or a part, and the regulatory sequence tTA. for example, the 
transformer activator, of E1 field of the adenovirus by which a manifestation is controlled by 
one of promotors. In the advantageous modification, it consists of the minimum promoter of 
the CMV virus (cytomegalovirus) origin, and the upstream has seven tetO arrays in the 
direction of a head-taele. It is introduced into the complementary cell by this invention after 
that simultaneous in shave an inducer before the adenovirus array put under control of a 
tetO array, or it is added to a culture medium as mentioned above. When an inducer (for 
example, tTA) is made to discover in a complementary cell and adenovirus gene 
expression is not desired any longer, it is also possible to add repressor (for example, 
tetracycline) to a culture medium. 

According to the desirable example, adenovirus fields other than E1 field consist of :(i) E4 
field especially all or a part of arrays which carry out the code of the latter open reading 



frames 6 and 7 (ORF 6/7), or all or a part of arrays which carries out the code of the DBP 
protein (DNA-binding protein) or the temperature sensitive mutant of (ii) E2 field, especially 
the latter to instead of. 

Though natural, the complementary cell by this invention can include further the th.rd 
adenovirus field which the manifestation put under control of a suitable element. In this 
relation a desirable cell is for [ of the adenovirus vector which has a defect in a 
comprehensive initial function indispensable to a duplicate ] complementation, includes all 
or some of E1, E2, and E4 field, and has put it under control of the promoter accompanied 
by I on the other hand ] the above regulatory sequences in another side or both sides of two 
next fields. J 

One of the advantages of the complementary cell by tfiis invention is that it can produce the 
infectivity virion of a high potency from an idiomatic virus vector or the virus vector by this 
invention The virus titer of last PUREPARESHON (after purificatibn) is 5x1010 pfu/more 
than ml further much more preferably 5x109 pfu/more than ml preferably absolutely 1x109 
pfu/more than ml 5x108 pfu/more than ml advantageously. It is understood that vocabulary 
called pfu is related with the particle which can form a plaque by infection of a permissive 
cell The technique for evaluating the number of pfu(s) is customary, and is known by this 
contractor. An agar technique (Graham and Prevec, 1991. above-shown) is mentioned. 
Usually it is less than [ whether virus titer pfu/ml is equal to the actual number of the 
infectivity virion which can demonstrate a gene transfer function, and it ], In fact, it cannot 
increase effectively by the permissive ceil and a certain percentage cannot form a 
dissolution plaque. The potency of the infectivity virion produced in the complementary cell 
by this invention is 5x1011 ifu/more than ml further much more preferably 5x1010 ifu/more 
than ml preferably absolutely 1x1010 ifu/more than ml 5x109 ifu/more than ml 
advantageously. Vocabulary called ifu is infected with a non-approving target cell, the 
genome is transferred, and.it is understood that it is related with the infectivity particle which 
can perform gene expression held by the latter. 

The number of rfu(s) is estimated by the number of the target cells which discover a target 
gene or virogene. The technique used when this contractor detects those manifestations: 
Know about dyeing etc. instead of immunofluorescence and Western blotting. For example, 
when the target gene consists of a LacZ gene, it is visualized by dyeing by X-Gal 
(5-BUROMO-4-chloro-3-indolyl beta-D-galactopyranoside). and the. number of blue cells 
counts a protein beta galactosidase. A manifestation product is visualized by Western 
blotting when a CFTR therapy gene is used. It is also possible to look for the cell which 
discovers Adenovirus DBP. penton, or fiber protein using a special antibody. 
The complementary cell by this invention can make the suitable part and suitable regulator 
-of an adenovirus- genome from various cell lineage with the transection of the DMA 
fragment which carries out a code. In the network which can be considered, a Homo 
sapiens system (HeLa, A549 and MRC5, W138 grade) is mentioned instead of a Vero 
kidney [ which may come to hand for a collection like ATCC (Rockville. USA) ] (ape), BHK 



(hamster), MDCK (dog), and MBDK (cow) system, and a CHO system (hamster). .However, 
especially suitable cells are 293 systems.'Use of a primary system like a primary Homo 
sapiens retinal cell is also considered. 

The infectivity virion by this invention is produced by the helper virus which is based on 
KOTORANSUFEKUSHON of the vector to the inside of a suitable cell, and an adenovirus 
fragment according to an idiomatic technique (Graham and Prevect, 1991 , above-shown) in 
this industry, or supplies a non-functionality virus function by in trans instead. It is 
t connection or ] homonous recombination to instead of. It is also possible to consider to. 
make a virus vector from Escherichia coli (E. coli) by in vitro , (for example, French 
Application 94/14470 reference). / 

This invention: In order that (i) virus vector may obtain the transfected complementary cell It 
is introduced into the complementary cell which carries out the complementation of the 
above-mentioned vector by in trans. It is cultivated under conditions suitable in order that 
the complementary cell by which the (ii) above-mentipned transection was carried out may 
perform manifestation of virogene, and production of the above-mentioned infectivity virion. 
It reaches, (iii) It is related also with the production approach of the infectivity virion 
containing the virus vector by this invention which consists of the above-mentioned 
infectivity virions being collected in a cell culture object /' 
It is collected also from a cell, although infectivity virions are collected from a culture 
supernatant though natural. According to the advantageous mode, the adenovirus vector 
and complementary cell by this invention are used. According to another modification, an 
idiomatic complementary cell is used. It may be the need to add an inducer to a culture 
medium in case of the case where the regulatory sequence which a manifestation unit can 
activate is included. It depends on the actual property of an inducer for the amount used. If 
it is this contractor, according to concrete data, it can adjust to the best concentration clearly. 
This invention relates also to the production approach of the infectivity virion containing an 
idiomatic virus vector using the complementary cell by this invention, for example, ORF 6/7 
of E4 field under control of the minimum promotor accompanying 5' end for a (i)7 ~ tetO 
array and (ii) - oui which has a defect in E1 and E4 function into the 293 cells which 
discover the transformer activator tTA directed by the same promotor - RUSUBEKU 

The virion which is infectivity is producible. 

The theme of this invention is related also with the physic constituent which comes to 
contain the virus vector by this invention, infectivity virion, a complementary cell, or an 
eukaryon host cell combining the vehicle permitted from a pharmacological viewpoint as a 
- therapy-or preventive,- Especially the constituent by this invention is. : - genetic defects (a 
hemophilia, cystic fibrosis, diabetes mellitus or a myopathy, a Duchene's myopathy. 
Becker's myopathy, etc.) 

cancer which is guided by - oncogene or the virus a vims disease like the - hepatitis B or C 



and an acquired immunode-ficiency syndrome (acquired immune deficiency syndrome 
which occurs from HIV infection) - and - It is the prevention of a failure like a recurrence 
virus disease like virus infection or for recovery treatment. I resulting from - Herpes virus 1 
The physic constituent by this invention is manufactured with a conventional method. 
Especially, a therapy or the therapy effective dose of preventive is combined with a vehicle 
like a diluent. The constituent by this invention is a part, the whole body, or aerosol, and is 
especially prescribed for the patient in intramuscular and a vein in hypodermically and the 
heart in the stomach according to intraperitoneal, the inside of a neoplasm, lungs, and a 
nose, or an endotracheal path. Administration is the dosage of one batch or is performed by 
1 time or the dosage repeated several times after a certain time interval. A suitable route of 
administration and dosage change according to various parameters, fof example, the 
individual treated, a failure, or the object gene transfected instead of. 
Especially the virion by this invention is 104-1014pfu (plaque-forming unit). 
A prescription is advantageously written by the dosage of 106-1011pfu preferably 105 to 
1113 pfu. In the formula, the adjuvant or excipient permitted from a pharmacological 
viewpoint can also be contained. 

This invention relates to the therapy or prevention application of the virus vector by this 
invention, the infectivity virion, complementary cell, or eukaryon host cell for manufacture of 
the drugs for therapies of the Homo sapiens by gene therapy, or an animal object preferably 
at the last According to the first possibility, drugs are in vivo (for example, .at the neoplasm 
which may reach, an intravenous injection twists for aerosol by the lung). A medicine is 
directly prescribed for the patient ex vivo which consists of following the technique of 
drawing and this industry in cells (a myeloid stem cell, a peripheral blood lymphocyte, 
muscular cell, etc.) from a patient, transfecting or infecting them in in vitro, and 
re-medicating a patient with them It is also possible to adopt approach. When the 
manifestation unit includes the regulator array which answers repressor, in order to prevent 
or restrict the manifestation of virogene, it is possible to prescribe repressor for the patient 
(beforehand [ of repressor ], coincidence, ex post facto administration, or coincidence 
manifestation by the idiomatic vector). 

This invention also attains to the therapy approach, and according to it, the patient who 
requires such a therapy is medicated with the therapy effective dose of the virus vector by 
this invention, virion, an eukaryon host cell, or a complementary cell. 
This invention refers to the following drawing and the following example, and is indicated in 
more detail. 

Drawing 1 is the schematic diagram of a human adenovirus (expressed per arbitration of 

0-100) type 5 genome, and shows the location of a different gene. 

Drawinq-2 -is the schematic diagram of a vector pTG4673 which can perform the 

compositionality manifestation of the pac (puromycin resistance) selector genes under tTA 

directed by the CMV promoter (pCMV) and control of an SV40 promoter. 

Drawing 3 is the schematic diagram of the human adenovirus vector pTG4696 containing 



the cassette for a manifestation of ORF 6 and 7 of E4 field which can be activated by tTA. 
Drawing 4 is the schematic diagram of the Vector pTG8343 containing the part of 5' end of 
adenovirus 5 genome. 

Drawing 5 is the schematic diagram of the first generation recombination adenovirus vector 
and a vector pTG4662 with which most E1 and E3 fields were lost. A recombination 
cassette consists of the bacteria LacZ gene and SV40 virus polyadenylation signal (pA) 
which carry out the code of the beta galadosidase to an adenovirus MLP promotor (Ad2) 
after that 

Drawing 6 is the adenovirus vector by which most E1 and E3 fields were lost, and is the 
schematic diagram containing the cassette for the comiositionality manifestation of tTA of a 
vector pT64682. ' 

Drawing 7 is the adenovirus vector by which most E1. E3, and E4 fields were lost, and is 
the schematic diagram containing the cassette for the compos'itionalrty manifestation of tTA 
of a vector pTG4683. / 

Drawing 8 is the schematic diagram of a vector pTG4675 which can perform the inductive 
manifestation of tTA (under control of the CMV minimum promotor (-53-+1) with whom it 
was preceded by seven copies of the tetO array indicated to be tetO-CMVi by a diagram). 
Drawing 9 is the adenovirus vector by which most E1 and E3 fields were lost, and is the 
schematic diagram containing the cassette for the inductive manifestation of tTA of a vector 
pTG4684. 

Drawing 10 is the adenovirus vector by which most E1 , E3. and E4 fields were lost, and is 
the schematic diagram containing the cassette for the inductive manifestation of tTA of a 
vector pTG4685. 

Drawing 11 is the schematic diagram of a vector pTG5606 which can discover the pac 
selector genes which give ORF 6/7 and tTA, and puromycin resistance of adenovirus E4 
field under control of the CMV minimum promotor with whom it was preceded by seven 
copies of a tetO array. 

Drawing 12 is western blotting analysis of a manifestation of the DBP protein in 293 cells 
which it was temporarily transfected by the vector pTG9579, and were cultivated by (-) (+) 
and under absent under existence of a tetracycline. 

Example This invention attaches the following example like 1 voice, and it is explained. 
The following construction According to the gene engineering explained in full detail by 
Maniatis et al. (1989, Laboratory Manual, Cold Spring Harbor, Laboratory Press, Cold 
Spring Harbor, NY), and the general technique of molecular cloning, when a commercial kit 
is used, it carries out according to explanation of a manufacturer. Cloning process using a 
bacterial plasmid E.coli It carries out by stock 5K (Hubacek and Glover, 1970, J.Mol.Biol.. 
-50,111-127) or-BJ5183-(Hanahan, 1983,. J.MoLBioL, 166,557-580). The latter stock is 
preferentially used at a homonous recombination process. The PCR magnification 
technique is known by this contractor (for example, refer to PCR Protocols-A guide to 
methods and applications. 1990, Innis. Gelfand, Sninksy and White ed, and Academic 



Press Inc.). The technique used for restoration of a limit part is E.coli. It consists of filling 5' 
cohesive end using the large fragment of DNA polymerase I (Klenow). 
A cell is made to transfect this contractor about cell biology relation according to a 
well-known standard technique. Although a calcium phosphate technique (Maniatis et aL, 
above-shown) is mentioned, the protocol besides either ( like ] which is a DEAE-dextran 
technique, electroporation, the approach based on an osmotic shock, a microinjection, or 
an approach based on use of liposome may also be used. The culture condition is idiomatic 
about those fields. 

Ad5 genome for which the following cell lineage is used in the following example: (it ITR(s) 
5' -) Are obtained from the nest to the chromosome of 5' end of an en KYAPUSH IDESHON 
array and E1 field. 293 systems Ad5 of the Homo sapiens germ kidney origin (Grahamet al„ 
1977, above-shown) fit can obtain from ATCC in a reference CRL1573) The cassette for a 
manifestation of E4 field (nt32800-35826) and pac selector genes TG1653 system 
originating in 293 systems by which the transformation was stably earned- out by the held 
plasmid pTG1653 (indicated by the international application WO 94/28152 and the example 
8) 

It should be understood that other cell lineage may be used. 

Furthermore, the adenovirus genome fragment, used by the construction from which the 
following differs is correctly shown by the nucleotide sequence of Ad5 genome which is 
indicated in the reference M73260 in the Genebankdata bank about those locations. 
Example 1: complementation system which discovers the inducer which can" activate 
adenovirus gene expression the complementation system of the 293 system origin which 
can discover (1) trans-activity-ized protein tTA in configuration in this example, and a part of 
(2) E4 field - construction of the adenovirus vector put under control of the tetO array to 
which virogene answers tTA is indicated. Although virion is formed after the transfection of 
the vector to the inside of the system, the reason is that the transformer complementation 
of the E1 and E4 function is carried out by supply of adenovirus E1 field and the 
manifestation product of tTA. In the infection host cell which does not produce chimera tTA 
protein by nature, as as a result as E4. the manifestation of anaphase protein (E4 
dependency manifestation) decreases remarkably, and. thereby, restricts the problem of 
cellular immunity and inflammation. 

1. Construction of complementation system which discovers transformer activator tTA The 
vector pTG6529 which can choose a transformed cell by the puromycin is built first The 
vector is obtained from cloning to the inside of p Port lll-l* (Lathe et aL. 1987, and Gene 
57,193-201) of an SV40 promotor and a pac gene, and the manifestation cassette that 
consists of SV40 virus poly A signals after that. Such construction belongs in this 
contractor's capacity,, in view of the correspondence array indicated by reference 
(Morgenstem arid Land, 1990, Nucleic Acid Res.18; 3587-3596;Genebank reference 
JO2400). 

In parallel, Enzymes Sspl and Hpal cut a vector pUHD 15-1 (Gossen and Bujard. 1992. 
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above-shown).' At least the said division 1 of pTG6529 carries out cloning of thq fragment * 
including the array which carries out the' code of the tTA with which it is preceded by the 
CMV promoter in between, and pTG4673 is obtained ( drawing 2 ). 
A vector pTG4673 is transfected into 293 cells with a conventional method. Though it was 
natural, it was possible to also have made the vector for a manifestation and selection 
vector (for example, pUHD 15-1 and pTG6529) of tTA transfect A cell is cultivated by the 
selective medium (puromycin 1microg/ml) after transfection. The resistance clone of 80 
was isolated and the manifestation examined about 35 the marker gene controlled 
according to a tetO array about those trans-activity-ized capacity among these. The 
luciferase gene was chosen from the reason of Ihe simplicity of operation, and the 
sensibility of assay. / 

The reporter vector pUHC 13-3 (Gossen and Bujard, 1992, above-shown) which put 
luciferase under control of the CMV minimum promotor preceded with the array which 
carries out a code by seven copies of tetO is used^Temporary transfection to the inside of 
the clone examined performs a trial. Two days after and luciferase activity are Promega. A 
scintillation counter (LS50000TD, Beckman) is used for measurement of a sample, and it is 
estimated as a commercial kit ("Luciferase Assay System") with a cell extract. The assay 
shows producing the functional tTA product which can activate the gene expression which it 
turned out to be a positrvity about ten among the evaluated clones, and they have 
recognized the tetO array, and was put under those control. 

2. Construction of adenovirus which E4 gene expression can guide by tTA As mentioned 
above, the gene expression which carries out the code of ORF 6 and 7 of E4 field is enough, 
when performing virus replication without the need for the complementation. This example 
has indicated construction of the adenovirus vector by which a part of ET and E3 field and 
E4 field were lost except for the array whose manifestation carries out the code of ORF 6 
and 7 by which it is promoted under existence of tTA as a result under control of tetO. 
A vector pUHD 10-3 is obtained from cloning to the inside of the plasmid pBR322 of the 
Xhol-EcoRI fragment which held seven tetO copies and the CMV minimum promotors (at 
least the imprint initiation section is received and they are -53 place;Gossen and Bujard, 
1992, and the above-shown). The Bglll-BamHl fragment which held the array which is 
acquired from pTG1653 by BamHI after cutting (part located in the lower stream of a river of 
promoterregion), and carries out the code of ORF 6 and 7 is inserted, and pTG4658 is 
obtained. 

A vector pTG4664 is obtained from cloning of the Kpnl-Hpal adenovirus fragment 
(nucleotide 25838-32004) of a between [ the Kpnl-Smal parts in Pori / II (Lathe et al., 1987, 
above-shown) / p where the Bglll part was removed beforehand ]. Subsequently, the great 
.portion of E3 (nucleotide 27871-30748) is removed by enzyme cutting (Hpal-Hind III). 
The Xhol-Hpal fragment which held thecassette for an accommodation manifestation of 
ORF 6 and 7 is isolated from pTG4658, it inserts after an operation of a Klenow fragment 
into the vector pTG4664 which was cut by Bglll and processed in the Klenow fragment, and 
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pTG4668 and pTG4669 are obtained according to the direction of a cassette. Th6 latter is 
introduced into an adenovirus vector by homonous recombination. The recombination 
(indicated by example 4 of the; international application WO 94/28152 by which E1 and E4 
indispensable to duplicate field and un-indispensable E3 field are lost from there (deletion 
of nucleotide 27871-30748)) vector pTG4663 originating in the second generation vector by 
which cloning was carried out is used for this purpose instead of a "MLP pfomotor-LacZ 
gene SV40 pA" manifestation cassette being E1 field. E. Cany out joint transformation of 
the coli cell by the virus vector pTG4663 by which linearization was carried out to pTG4668 
or pTG4669 by which cleavage was carried out by Hind til by Spel ? and obtain pTG4696 
( drawing 3 ) and pTG4697. j ; 

Other similar type adenovirus vectors are producible, for example, it is possible to consider 
the gene of E2 field to be also Lycium chinense under control of a tetO array. 
If it is this contractor, although isolated from the vector pUHD 10-3; the array which is made 
to replace E2 promotor by the promotor I like ] who pan adjust, or is in the upstream of E2 
promoter's TATA box would be made to remove, and it will-be well versed in the molecular 
biology technique of making one or more (preferably seven) copies of a tetO array 
introduce into those locations. For example, it is also possible to build the vector adjusted 
on some level by insertion of tetO in the upstream of the TATA box of the promotor who 
directs the manifestation of the virogene of E2, E4, and/or MLP. 

3. Production of virion In the virus vectors pTG4696 or pTG4697, one of the clones of 10 
which produces tTA of Example 1 is transfected. The cell can carry out the 
complementation of the E1 function, and can produce tTA in which moreover activate the 
manifestation of ORF 6 and 7, and virion is made to form. Subsequently, the stock with 
which a target cell can be infected in specific m.o.i. (multiplicity of infection) which changes 
variously by 0.1-100 is made. 

Example 2: it is construction of the complementation system 4677 for E1 and E4 function, 
and the manifestation of E4 can be guided by tTA In this example, it is related with the 
complementation system produced from the transfection of 293 cells by the vector for 
ORF6 of E4 put under control of the minimum promotor with whom it was preceded by 
seven copies of tetO, and the manifestation of seven. The transfected cell can reach E1 
function in configuration, and can carry out the complementation of the E4 function by tTA 
induction. A defective adenovirus vector or an idiomatic expression vector may be made to 
hold the latter. 

1. Construction of complementation system The Xhol-BamM fragment (a "tetO-CMV 
minimum promotor-ORF 6 and 7" cassette is held) of pTG4658 is inserted between Sail of 
the selection vector pTG6529, and a Bglll part, and pTG4677 is obtained. The resistance 
—clone- of 60 was obtained after the transfection to 293 systems, and puromycin selection. 
The clone which shows the'besfcapacity about the complemerifation may be investigated 
by different technique. 

The plasmid pUHD 15-1 which discovers tTA in configuration is made to transfect 
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temporarily in a primary method. Western blotting analysis of the cell extract using a 
suitable antibody can estimate those capacity that carries out the transformer 
complementation of the E4 adenovirus function to the amount of ORF6 produced in these 
clones, and/or seven polypeptides if it pulls. According to another approach, the defective 
adenovirus which discovers tTA may also be used. This approach is explained in full detail 
below. 

2. Construction of defective adenovirus which discovers tTA in configuration Two series 
was built pTG4682 which was equivalent to the adenovirus genome by which most E1 and 
E3 fields were lost, and contained the cassette for the configuration-manifestation of tTA 
(CMV promotor) instead of E1 field. In addition,' deletion of the E4 field is carried out from 
pTG46B3. / 

Starting material is the vector pTG8343 obtained from insertion all over the part 1-458 of 5' 
end of an adenovirus genome, i.e., a nucleotide, and Pori [ Jl (Lathe et al, 1987, 
above-shown)-] p of an array covering 3328-5788 ( drawing 4 ). 

A vector is combined with the Sspl-Hpal fragment of pUHD 15-1 which held the tTA array 
after that with the CMV promotor after processing [ cutting of pTG8343 by Bglll, and ] in a 
Klenow fragment. pTG4674 for inserting the tTA cassette by the homonous recombination 
by the adenovirus vector which held the homonous array is obtained. The cassette for LacZ 
gene expression and the vector pTG4662 { drawing 5) including the remaining adenovirus 
array (a nucleotide 3329-27870 and 30749r35935) in which E3 field was lost are chosen 
from this purpose instead of 5TTR and the en KYAPUSH1DESHON array (nt1-458) of Ad5, 
and E1 field. 

E. Carry out joint transformation of the coli stock BJ by the vector pTG4662 by which 
linearization was carried out by Clal, and pTG4674 by which cleavage was carried out by 
SgrAI and BstEll, and obtain pTG4682 ( drawing 6) . By this homonous recombination 
phenomenon, exchange to the tTA cassette held from the LacZ cassette of pTG4662 with 
the fragment obtained from pTG4674 is performed. 

A vector pTG4683 { drawing 7) can follow the same technique by in vitro homonous 
recombination between pTG(s)4674 cut by pTG4663 f SgrAI, and BstEll by which cleavage 
was carried out by Clal. The vector pTG4663 is the same as that of pTG4662 except for the 
fact that most E4 fields (nucleotide 32994-34998) are lost 

3. Construction of defective adenovirus which discovers tTA inductively In order to act as 
the monitor of the manifestation of a tTA array, the CMV minimum promotor who makes a 
system self-induction nature and who included seven copies of a tetO array in 5' end is 
used. In fact, production of some tTA molecules of a non-guided promotor activates the 
system, or [ as mentioned above, / that E4 field was lost ] - or two adenovirus vectors 
.pTG4684 and pTG4685 which are not lost are produced. 

The CMV promotor of pUHD 15-1 is exchanged for the homologue which was isolated from 
pUHD 10-3 in the form of a Xhol-EcoR! fragment and which can be prepared. pTG4659 is 
obtained. The cassette is isolated from the latter by Sspl and Hpal cutting, cloning is carried 



out into the vector pTG8343 by which linearization was carried out by Bglll, it processes in * 
a Klenow fragment, and pTG4675 is obtained ( drawing 81 . Subsequently, joint 
transformation of the Exoli stock BJ is earned out by pTG4662 or pTG4663 by which 
linearization was carried out to the above-mentioned vector processed by SgrAI and BstEII 
with Enzyme Clal, and the virus vectors pTG4684 ( drawing 9 ) and pTG4685( drawing 10 ) 
are obtained by homonous recombination. 

Virion may be obtained with the easy transfection of suitable cell lineage like [ in the case of 
Example 2.1 J under I of a tetracycline ] absent (addition of the antibiotic to the culture 
medium which has the inhibition effectiveness in the imprint of tTR and ORF 6 and 7 which 
can be adjusted according to a tetO array). 

4. Micro infection and functional trial of micro titration An experiment is conducted in parallel 
in 1653 cells with which 293 cells, E1, and E4 function to compensate E1 function is 
compensated. A cell is made to distribute to a culture plate with the base of abbreviation 
5x104 cell / well. Subsequently, it is made to transfect by the vector 4682-pTG 4685 which 
has them examined. Both cell types estimate those (based on those incidence) capacity 
that forms a plaque, and those sizes. As control, although H carries out considerable to the 
first generation adenovirus vector (deletion of E1 and E3), and a second generation 
adenovirus vector (additional deletion of E4) respectively/it is discovered, tTA is twisted 
and rearranged and vectors pTG4662 and pTG4663 are used. 

Generation of virion can be easily detected by both cell lineage from pTG4662 (formation of 
a big plaque appears quickly). pTG4663 gives the small plaque which can be proliferated 
only in 1653 cells with which E1 and E4 are compensated about the field, and appears later.. 
About vectors pTG4682 and pTG4684, those transfection to the inside of 293 and 1653 
cells and formation of the subsequent big plaque which can be identified easily are prompt 
(behavior similar to pTG4662 control). 

The vectors pTG4683 and pTG4685 by which E4 field was lost show the behavior which 
was equal to pTG4663, and although virion appears slowly and forms the plaque of small 
size in case of 1653 systems, a plaque is not detected in case of 293 systems. 
It seems that it is shown that is not [ these data ] disadvantageous for virus multiplication, or 
it is not harmful to cell proliferation. [ of a manifestation of tTA ] 

As mentioned above, this technique may be applied to the system (293/pTG4673) and 
vectors pTG4696 and pTG4697 of Example 1 . 

Example 3: it is construction of the complementation system 5606 about E1 and E4 
function, and the manifestation of E4 can be guided by tTA produced by the system In this 
example The CMV minimum promotor (at least the imprint initiation section is received - the 
53rd place) accompanying 5' end for seven continuous tetO arrays deserves. Are obtained 
by the transfection of 293 cells in the vector pTG5606 which held the array which carries 
out the code of ORF 6/7 put under control of the promotor called pCMV* below, and the tTA 
in addition to pac selector genes. The complementary cell lineage which can perform 
growth of E1- and E4-defect'rve adenovirus is indicated. By this self-induction system, it acts 
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positively in a tetO array and production of some tTA molecules of the minimum CMV 
promotor who can make composition of these very thing and composition of ORF6/7 
product amplify in amount sufficient for the effective complementation of a defective vector 
is enabled in the first place first. 

1 . Construction of plasmid pTG5606 Although a vector pTG4688 is built at the first process, 
this is obtained from cloning to the inside of the vector pTG4677 (Example' 2.1) cut with 
these enzymes of these of the cassette (a CMV promotor / enhancer-tTA) refined from 
pTG4673 (Example 1.1) by which cleavage was carried out by Hpal and Pvul. A vector 
pTG5606 is obtained from the above-mentioned vector by the permutation of the CMV 
promotor / enhancer by promotor pCMV* which car] Jbe adjusted. For this reason, after 
carrying out linearization of the pTG4688 by enzymp/ Scal-Xbal, the Scal-Xbal fragment 
which holds pCMV* isolated from pTG4659 is inserted. In this way, the produced plasmid 
pTG5606 ( drawing 11) contains the three following manifestation cassettes. : pCMV* 
promotor, The first cassette which consists of the j^rrays and SV40 virus poly A arrays 
which carry out the code of the tTA transformer activator, the second cassette which 
consists of the puromycin resistance genes (pac gene) and SV40 virus pA arrays under 
control of the initial promotor of - and - With a pCWIV promotor Adenovirus 5 
accompanied by the poly A signal of self after that The third cassette which consists of 
arrays which carry out the code of ORF 6/7. 

2. Production of complementation system 5606 4x106293 cells (ATCC CRL1573) are 
cultivated by the DMEM culture medium (Dulbecco alteration Eagle culture medium) under 
existence of 10%FCS. About 70 to 80% at the rate of confluence, they are distributed to 
some pans, and it transfects in the plasmid pTG5606 of after that 10microg or 20microg 
(Gibco-BRL transfection kit; reference 53Q-8120SA). A cell is cultivated 48 hours after by 
the selective medium (the first week is 1microg/ml puromycin 0.7microg/ml and after that). 
A resistance clone is made to amplify under existence of a tetracycline suitably by the 
above-mentioned selective medium. 

The latter demonstrates the repressor effectiveness in a tetO array the purpose which adds 
tt is decreasing composition of the manifestation product of ORF 6/7, it has cytotoxicity, and 
cell death may be drawn. For this reason, three batches were respectively made according 
to the tetracycline concentration contained in the culture medium by ml in Omicrog I ml ] A 
1 microg [ ml ] /, and Smicrog /. It appears irrespective of the amount and culture condition of 
DIMA by which many clones were transfected. 

The clone which carries out the coincidence manifestation of the E1 and E4 gene was 
screened with micro infection and a micro titration technique. 5606 clones of about 100 are 
infected in low moi (multiplicity of infection) by the E1-E4 defective adenovirus vector (for 
example, international application W094/28152 reference). A cytopathogenic effect is 
observed 48 - 72 hours after infection about those 10 - 16% according to the batch with 
which they were obtained. A cytopathogenic effect is the proof of growth of a duplex 
defective virus, and is reflecting the capacity of the clone about the transformer 



complementation. A microwell titration - technique estimates the potency of infectivity virion ' 
by the permissive cell. For this reason, freezing-defrosting of 3 cycles recovers virion from 
an infection culture, serial dilution of the virus supernatant to titrate is carried out with the 
base of 100microl / well, and 4x1041653 cells are made to contact A different dilution scale 
factor estimates virus titer roughly by observation of a cytopathogenic effect. 5606 most 
productive clones (it is a cytopathogenic effect at a high dilution scale factor) are chosen by 
pfu/ml and ifu/ml for still more exact research of yield. 

You cultivate 5606 selected clones (5x105 cells), and make it again infected by the E1-E4 
adenovirus vector. For example, it is possible for E1. E3 (nt2B592-30470), and E4 
(nt32994-34998) field to be lost, and to use the vectors AdTG8595 and AdTG4651 wh.ch 
contained respectively the cassette for object gene expression, the MLP.-LacZ promotor. 
and the MLP-CFTR gene promotor instead of E1. As mentioned above, virus supernatants 
are collected, a permissive cell (a system 1653 or 5606 production clone) is infected in the 
virus supernatant of a suitable dilution scale factor, and a potency pfu/ml is investigated by 
counting a dissolution plaque in an agar. # Two clones called 5-19/1. and #5-38 show an 
one to 5x109 pfu/ml potency (titration is performed by these very thing). The yield (ifu/ml) of 
an infectivity particle is evaluated by counting the infected cell which discovers an object 
gene For this reason, the virus supernatant obtained from 5606 clones infected in 
AdTG8595 is titrated by these very thing, an adherent cell is fixed 48 hours after infection 
(PBS buffer solution which contained formaldehyde and 0.2% glutaraldehyde 2%). and 
production of a beta galactosidase is made to visualize by coloring matter X-Gal (fdr it to be 
1mg/ml among the PBS buffer solution with which the 5mM ferricyanide K. the 5mM 
ferrocyanide K. and 2mM(s) MgCI2 were added). The obtained potencies are 1010 and 
1011 rfu(s)/ml. 

Finally, a disadvantage crack, the manifestation of anaphase virogene is because rt may 
produce the defect of the assembly of virion, although it is checked that there is nothing. 
Production of a fiber and penton investigates by Western blotting about the pellet of the 
infected cell collected after the cycle of freezing-defrosting. Some of antibodies (Henry et 
ai 1994 JVirol.68, 5239-5246) to a fiber or antibodies (Boulanger et al., 1973, 
Eur.J.Biochem.39. 37-42) to a penton base, and cell extracts that are equivalent to the 
protein of 3microg using a peroxidase-labeling anti-rabbit antibody (Amersham, NA 934) 
after that perform analysis according to a standard technique. Visualization is performed 
using an ECL detection kit (Amersham, RPN 2106). By the data, when E1-E4 adenovirus 
obtained from two clones [ 5606 ] is obtained in 293 cells infected by the El-virus, it is 
shown that anaphase protein can be produced on near level. 

As a conclusion. 5606 clone #5-19/1, and #5-38 are E1 and E4 complementation systems 
-which ^an make a duplex defective vector amplify with the potency exceeding 1x109 pfu/ml. 
and the potency which is equal to large-scale production. 

Example 4- it is construction of the complementation system 9579 about E1 and an E2A 
function, the manifestation of E2A can be guided by tTA. and the latter is produced by that 



system This example has indicated the 'complementary cell lineage which can perform 
growth of E1- [ which is obtained by the; transfection of 293 cells in the vector pTG9579 
which performs the self-induction nature manifestation of DBP protein according to the 
same principle as a precedent ], and E2A-defective adenovirus. 

1. Construction of vector pTG9579 A vector pTG9579 is built as follows. : 3 1 end of 
adenovirus 5 genome is isolated from production of the genomic DNA cut by Dral-BsmBI. 
Subcloning of the corresponding fragment is carried out all over the Smal part of a vector 
pUC19 (Gibco BRL), and the middle vector pTG9568 is obtained. It turns out that the halt 
codon of a DBP array has broken in Dral cleavage, tt is restored by EcoRV of pTG9568 of 
genome mold and a fragment including the right\arra| acquired from the suitable primer by 
PGR magnification , and installation between BamHI i^arts. pTG9571 is obtained. 
The cassette for a manifestation and SV40 of a neo gene {Colbere-Garapin et al., 1981, 
J.Mol.Biol., 150, 1-14) which carry out linearization of the vector pUHD 10-3 by Hind III, 
process in a Klenow fragment independently, and (are directed by the initial promotor pA 
signal is inserted. In this way, after carrying out linearization -of the obtained vector 
pTG9555 by Xbal and giving an operation of a Klenow fragment after that t cloning of the 
fragment which held the DBP array isolated from pTG9571 after processing in the cleavage 
and the Klenow fragment in Xhol and EcoRlis carried out. /The Hpal-Xhol fragment 
(Klenow) finally isolated from pTG4659 which held the cassette fbr tTA gene expression is 
introduced all over the Xhol part processed in the klenow fragment of the vector pTG9577 
made from the previous process, if it summarizes - latter The array which carries out the 
code of the tTA transformer activator after that to a pCMV * promotor, and an SV40 virus 
the first cassette which consists of poly-A arrays, and the second cassette which consist of 
the antibiotic G41 8 resistance neo genes and the SV40 virus pA arrays under control of an 
initial promotor - and - The third cassette which consists of the arrays and the SV40 virus 
pA arrays which cany out the code of the adenovirus 5DBP protein under control of a 
pCMV* promotor be included. 

Production of the functional DBP protein by pTG9579 may be checked with temporary 
transfection to the inside of 293 cells. If it says simply, it will transfect by the vector of 
Smicrog by the calcium phosphate method, and 1x106 cells will be cultivated after that 
under existence (1microg/(rn!)) of a tetracycline or under absent Cells are collected four 
days after transfection, a cell pellet is processed with the dissolution buffer solution (50mM 
Tris-HCl, 1mM MgCI2, 1mM EDTA, 5mM KCI, 150mM NaCI, and 1% Triton X-100) of 
lOOmicrol, and protein is dissolved. 7micro of protein extracts I is dissolved in the 
5%beta-mercaptoethanol content Tris-glycine addition buffer solution, and PAGE 
electrophoresis is given 8 to 16% under denaturation conditions. Adenovirus DBP protein is 
_made to use. and visualize PBP protein for a specific antibody (Reich et al M 1983, Virology, 
and 128.480-484;, for example, mouse monoclonal* antibody alpha72KB6-8) and a 
peroxidase-labeling sheep anti-mouse immunoglobulin antibody (Amersham;NA 931) by 
Western blotting, after transferring to a nitrocellulose membrane. An ECL kit (Amersham, 



RPN 2106) performs visualization, the result shown by drawing 12 shows, that rt is 
produced in 293 cells by which DBP protein was temporarily transfected by the vector 
pTG9579 from a manifestation decreasing under existence of a tetracycline, adjusting. 
2. Production of complementation system 9579 3x106293 cells are transfected using the 
plasmid pTG9579 of 20microg (Gibco-BRL transfection kit; reference 530-8120SA). It is a 
clone G418 It chooses under 600microg [ // ml ] and tetracycline 1microg/ml existence, and 
examines about those capacity to make DBP protein produce with the above-mentioned 
Western-blotting technique. Among those, 20%. when obtained by gmDBP6 system under 
existence of dexamethasone. DBP of an amount detectable on near level is discovered, 
and two are called #744 and #7-32 among those. The latter system is a reference. system 
for the complementation of an E2A function (Brough et al., 1992, V.roU90,624-634). It 
originates in the HeLa cell transfected by the manifestation cassette including the array 
which carries out the code of the DBP directed by the dexamethasone inductivity MMTV 
promoter. 

You cultivate a DBP positivity clone and make it infected in moi>=1 by adenovirus H5d1802 
which have a defect in an E2A function (Rice and Klessig, 1985. J.Wol.56,767-778), Two 
days after infection, serial dilution of the virus supernatant is collected and carried out after 
the dissolution of the cell by the continuation cycle of freezing-defrosting, and it titrates by 
the permission system gmDBP6. Existence of virion is observed by the supernatant 
obtained from clone #7-44 and #7-32, and shows those capacity to compensate an E2A 
function. It experiments in the same type by the vector pTG9542 (E1- (LacZ), E2A-, and 
E3-). An infectivity particle is produced and these two clones show that a duplex defective 
vector is made to increase and amplify, and it gets. Furthermore, since it cannot increase by 
293 systems, these particles can check the absence of E2A-phenotype and the revertant 
In the magnification experiment conducted by clone #7-44 infected by AdTG9542 virus, 
when titration wis performed four days after infection, one about 125 times the 
amplification factor of this was shown. 
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[Claim(s)] 

1 . although it is a virus vector including a manifestation unit with one or 
more virogenes and the manifestation unit is functionality in a 
complementary cell - a host cell - functionality - not but - and the virus 
vector which comes to contain one or more different-species regulator • 
arrays. 

2. Virus vector according to claim 1 which comes to contain one or more 
regulatory sequences to which manifestation unit activates manifestation 
of virogene under existence of inducer, arid which can reach and can 
check manifestation of virogene under existence of/or repressor. 

3. Virus vector according to claim 1 or 2 on which regulatory sequence 
can act on stability of imprint, expanding, transportation, and messenger 
RNA, or level of translation. 

4. A regulatory sequence is the level of the promotor of a manifestation 
unit, and the virus vector according to claim 3 set further especially for 
the upstream of a TATA box. 

5. A manifestation unit is TAR, RRE, GRE, PRE, ERE, and Gal4. Virus 
vector given in any 1 term of claims 1-4 which come to contain a UAS 
array and one or more regulatory sequences chosen as a list from the 
regulatory sequence of the regulatory sequence of a metallothionein 
gene, a bacteria tryptophan lactose, and the tetracycline operon. 

6. Virus vector according to claim 5 which comes to contain one or more 
regulatory sequences originating in the tetracycline operon set for the 
upstream of promoter's TATA box in order to give promotor by whom 
tetracycline transformer activator (tTA) type inducer is activated, and 
manifestation unit is controlled by tetracycline. 

7. Virus vector according to claim 5 which comes to contain one or more 
regulatory sequences originating in the tetracycline operon set on lower 
stream of a river of promoter's TATA box in order that manifestation unit 
may give promotor controlled by tetracycline repressor (tetR). 

8. Virus vector given in any 1 term of claims 1-7 originating in virus 
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chosen from Herpes virus, cytomegalovirus, AAV (adeno-associated 
virus), poxvirus, and adenovirus. 

9 Adenovirus vector according to claim 8 originating in hybrid containing 
adenovirus of Homo sapiens, dog, Tori, cow, rat, sheep, Bute, or the ape 
origin, or different adenovirus genome fragment of the origin. 
10. The virus vector according to claim 8 or 9 which has a defect in a 

duplicate. - •. 

1 1 The adenovirus vector according to claim 10 which lacks all or some 
of E3 field by all or some of El fields, and the case at least. 

12 An adenovirus vector given in any 1 term of claims 9-1 1 which come 
to contain one or more manifestation units with one or more virogenes of 
E2, E4, or L1-L5 field. * * ' ' 

13 The adenovirus vector according to claim 12 which comes to contain 
a manifestation unit with one or more regulatory sequences originating in 
the tetracycline operon set for the upstream of a promoter's TATA box 
and the open reading frames (ORF) 6 and 7 of E4 field so that a 
tetracycline transformer activator (tTA) type inducer may be activated 
and the manifestation of a reading frame may be controlled by the 

tetracycline. . _ . 

14 A virus vector given in any 1 term of claims 1-13 which come to 
contain the outpatient department nucleotide sequence put under control 
of an element required for a manifestation at a host cell. 

15 The virus vector according to claim 14 chosen from the gene to 
which an outpatient department nucleotide sequence carries out the 
code of cytokine, a cell or a nucleus receptor, ligand, a coagulation 
factor CFTR protein, an insulin, JISUTO lophine, a growth hormone, an 
enzyme, enzyme inhibitor, a polypeptide with the antitumor effectiveness, 
bacteria, a parasite or a virus especially the polypeptide that can prevent 
HIV infection, an antibody, a toxin, immunotoxin, and the marker; 

16. Infectivity virion which comes to contain the virus vector indicated by 
any 1 term of claims 1-15. 

17 The eukaryon host cell which comes to contain the infectivity vinon 
indicated by the virus vector or claim 16 indicated by any 1 term of claims 

18. The complementary cell which comes to contain an inducer and/or 

repressor. ... 
19 The complementary cell according to claim 18 which comes to 
contain the DNA fragment which carries out the code of an inducer 
and/or the repressor. •„ 
20. The complementary cell according to claim 18 or 19 onginating in 
293 systems. 

21 It is Cell. Complementary [ of Adenovirus Vector Which Has Defect in 
E1 Function, Second at Least One Anaphase, or Initial Adenovirus 
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Function ] - Business - Put under control of an element required for a 
manifestation in a (i) complementary ceil. The first cassette for the 
manifestation of all or some of E1 fields of adenovirus, It reaches. Put 
under control of an element required for a manifestation in (ii) 
complementary cell. The second cassette for the manifestation of the 
anaphase of adenovirus other than E1 field, or all or some of initial fields 
(the above-mentioned element contains one or more regulatory 
sequences indicated by any 1 term of claims 5-7) 
A complementary cell given in any 1 term of claims 1 8-20 which 
becomes by *?****. 

22. The complementary cell according to claim 21 into which the element 
of the second manifestation cassette comes to contain the minimum 
promotor accompanying 5' end for the tetO array of 1-20. 

23. The complementary cell according to claim 22 into which the element 
of the second manifestation cassette com6s to contain the minimum 
promotor of the CMV virus (cytomegalovirus) origin accompanying 5' end 
for seven tetO arrays. f ; 

24. complementary [ of the adenovirus vector which has a defect in El 
and E4 function ] - business - a complementary cell given in any 1 term 
of claims 18-23 whose second manifestation cassette's it is a cell and are 
all or some of cassettes for a manifestation of E4 fields of adenovirus. 

25. The complementary cell according to claim 24 which is the cassette 
for a manifestation of an array by which the second manifestation 
cassette carries out the code of the open reading frames 6 and 7 (ORF 
6/7) of E4 field of adenovirus. 

26. complementary [ of the adenovirus vector which has a defect in E1 
and E2 function ] - business - a complementary cell given in any 1 term 
of claims 18-23 whose second manifestation cassettes it is a cell and are 
all or some of cassettes for a manifestation of E2 fields of adenovirus. 

27. The complementary cell according to claim 26 which is the cassette 
for a manifestation of an array by which the second manifestation 
cassette carries out the code of the DBP protein (DNA-binding protein) of 
E2 field of adenovirus. 

28. The complementary cell according to claim 26 which is the cassette 
for a manifestation of an array by which the second manifestation 
cassette carries out the code of the temperature sensitive mutant of the 
DBP protein of E2 field of adenovirus. 

29. It is Cell. Complementary [ of Adenovirus Vector Which Has Defect in 
E1 Function, Other at Least Two Anaphases, or Initial Adenovirus 
Function 1 - Business - Put under control ofan element required for a 

-manifestationHn-a-cbmplemehtary cellThli'tlTe promotor preferably 
indicated by claims 5, 6,,or 7. A complementary cell given in any 1 term 
of claims 1 8-28 which come to contain the third cassette for the 
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manifestation of the anaphase of adenovirus other than E1 field and the 
adenovirus field of the second manifestation cassette, or. all or some of 
initial fields further. 

30. It is Object for Complementation of Adenovirus Vector Which Has 
Defect in E1 , E2, and E4 Function. Put under control of an element 
required for a manifestation in a (i) complementary cell. The first cassette 
for the manifestation of all or some of E1 fields of adenovirus, Put under 
control of an element required for a manifestation in a (ii) complementary 
cell. The second cassette for the manifestation of all or some of E4 fields 
of adenovirus, It reaches, (iii) Put under control of an element required 
for a manifestation in a complementation cell. The third cassette for the 
manifestation of all or some of E2 fields of adenovirus is included. The 
complementary cell according to claim 29 into which the 
above-mentioned element of the second and/or the third manifestation 
cassette comes to contain the minimum promotor of the promoter 
accompanied by at least one tetO array, and the CMV virus 
(cytomegalovirus) origin further especially accompanying 5' end for 
seven tetO arrays. 

31. A complementary cell given in any 1 term of claims 18-30 whose 
potency of the virion produced by the complementary cell is more than 
5x108pfu(plaque-forming unit)/ml. 

32. A' complementary cell given in any 1 term of claims 18-31 whose 
potency of the virion produced by the complementary cell is more than 
1 x1 01 Oifu(infective unit)/ml. 

33. In Order that virus Vector Indicated by Any 1 Term of (I) Claims 1-15 
May Obtain Transfected Complementary Cell It is introduced into the 
complementary cell which can carry out the complementation of the 
above-mentioned virus vector by in trans. It is cultivated under conditions 
suitable in order that the complementary cell by which the (ii) 
above-mentioned transfection was carried out may perform manifestation 
of virogene, and production of the above-mentioned infectivity virion. It 
reaches, (iii) The production approach including the above-mentioned 
infectivity virions being collected in a cell culture object of the infectivity 
virion indicated by claim 16. 

34. The approach according to claim 33 by which a virus vector is an 
adenovirus vector and a complementary cell is indicated by claim 20. 

35. In Order that (I) Adenovirus Vector May Obtain Infection 
Complementation Cell It is introduced into the complementary cell 
indicated by any 1 term of claims 21-32. It is cultivated under conditions 

...suitabjejn order.that the complementary cell by which the (ii) 
above-mentioned transfection was carried out may perform manifestation 
of virogene, and production of the above-mentioned infectivity virion. It 
reaches, (iii) The production approach of an infectivity adenovirus 



4/5 



. particle including the above-mentioned infectivity virions being collected 
in a cell culture object according to claim 34. 

36. The physic constituent which comes to contain the complementary 
cell indicated by any 1 term of the infectivity virion obtained using the 
virus vector indicated by any 1 term of claims 1-15, and the production 
approach which was indicated by claim 16 or was indicated by any 1 
term of claims 33-35, the eukaryon host cell indicated by claim 17, or 
claims 18-32 combining the vehicle permitted from a pharmacological 
viewpoint 

37. It Can Set to Manufacture of Drugs for Therapy of Homo Sapiens by 
Gene Therapy, or Animal Object. The virus Rector indicated by any 1 
term of claims 1-15, the infectivity virion obtained using the production 
approach which was indicated by claim 16 or was indicated by any 1 
term of claims 33-35, The therapy or prophylactic use of a 
complementary-cell indicated by any 1 ternf of the eukaryon host cell 
indicated by claim 17 or claims 18-32. ' .: 

38. Use according to claim 37 combined with repressor. 



[Translation done.] 
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